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ERRATA 


The  following  corrections  (indicated  by  an  asterisk)  should  be 
made  on  the  indicated  pages. 


VOLUME  I 


Page  11-13 


(Construction  Division)  sho  "d  be  (Conservation  Division) 


Page  III- 5 .  Table  III- 2  (cont'd) 

*  RAOB 

Significant 

Levels 


Volume 
2, 000  000  * 
(approximate) 
observations 


Page  III- IS,  Table  III- 5 

Extended 
Range 
Weather 
F  orecasts 


NMC 


Total 
5.48  * 
X  NT 


Page  A- 2 


ElSSA  Environmental  Data  Service 
Silver  Spring,  Maryland 


General  Ben  Holzman 


P  age  IV-51,  Table  J.V-24 


^Additional 

*Total 

P  ersonnel 

Annual 

Costs 

Budget 

FY 

(Millions ) 

(Millions ) 

71 

.260 

3.838 

72 

.290 

•  # 

4.039 

73 

.185 

4.121 

74 

.185 

4.318 

75 

.185 

4.525 

76 

.260 

4.817 

77 

.305 

5.  590 

78 

.  .290 

5.314 

•  79 

.290 

5.565 

80 

.290 

5.829 

Page  IV -141, 

Table  IV-49 

Heading  should  be  changed  from: 

Existing  '  VRC  Budget 
(Millions) 

To: 


Existing  Marine  Clinaatology  Budget 
(Millions) 
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ADDENDUM 


The  following  F>  deral  Agency  comments  are  intended  to 
clarify  the  indicated  texts. 

VOLUME  I 

j  Page  19 

j 

^  Paragraph  2  -  Substitute  "all"  for  "non-defense". 


Page  11-12 

Add  to  the  marine  activities  for  which  the  U.S.  Geological 
Survey  is  responsible: 

Lead  agency  responsibility  for  coordination  of  water 
data  acquisition  activities  on  streams,  lakes,  reservoirs, 
estuaries,  and  ground  waters  (BcB  Circular  A-67). 


Page  II  13,  Paragraph  3  and 
Page  V  50,  Paragraph  3 

The  USGS,  in  accordance  with  its  responsibility  for  the 
appraisal  of  water  resources  and  for  coordination  of  Federal 
water  data  acquisition  activities,  collects,  interprets,  and 
disperses  data  on  the  quality  and  quantity  of  water,  including 
estuaries,  lakes,  and  the  sub^’u-facc. 


VOLUME  II 

Page  IV-  33,  Table  IV-15 


The  Coast  and  Geodetic  Survey  feels  that  the  following 
change  is  a  more  accurate  assessment  of  the  situation. 


FY: 

31 

1  72 

73 

1  74:  75 

\  ~  ■ 

i  <  b 

I  77 

73 

—  •  ! 

70 

1  SO 

Reduce  Time  Interval 

Bet  w  e  e  n  Res  u  r  v  e  v  s 

200 

150  1  DO* 

i 

■ 

110 

1 

90  ^ 

70 

j 

60 

50 

;  I  l  l 

(’lO—  ' 


Jl  M-'iUCJ 


PAGE  IV-139 

Last  paragraph  -  Add  "and  continues  the  existing 
climatology  program.  "  to  the  sentence  now  ending  ",  . 
mentation  schedule  (Table  IV-48).  " 


! 


I 

i 

i 


marine 
imple  - 
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VOLUME  II 

Page  IV- 35,  Table  IV-16 


New  Bathymetric  Data  Generation  and  Storage  Requirements 
(Digital  Data  from  Sea} 


FY 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

Soundings  (M) 

l _  J 

| 

1 

* 

(information  on  Bits  (M)  deleted) 

^Characters  (  M) 

300 

315  J 

330 

348 

366 

348 

1 

42 1  1 

444 

465 

^Cumulative 

Characters  (M) 

300 

■ 

1293 

1659 

2043 

\  2445 

2868 

3312 

3777 

^Number  of  Tape 
Reels  (M) 

10 

21 

32 

4  3 

r 

55 

68 

_ i 

81 

96 

110 

126 

Page  IV-42,  Table  IV-20 


♦Softwa  re 

^Computer 

*  Total  Annua. 

Pc  r  son  nel 

Ope  rations 

Shipbun r d  Sy s to 

Cos  ts 

Personnel 

Data  Process  in; 

FY 

(Millions ) 

Cos  t_(M) 

Cost  .  Millions  ) 

71 

.  195 

1,523 

72 

1. 975 

73 

.  120 

2. 000 

74 

.  030 

1.  820 

75 

.  040 

1.  84  5 

76 

.  050 

1.  870 

77 

.060 

1.  780 

78 

.  070 

.  677 
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I  EXECUTIVE  SUMMARY 

IMPROVING  MARINE  DATA  MANAGEMENT 

The  United  States  has  a  new  mandate  for  the  expansion  of  ocean  related 
activities.  The  Marine  Resour.es  and  Engineering  'Development  Act  of  1966 
(PL  89-454)  calls  on  the  President  to  develop  a  comprehensive,  long  range, 
and  coordinated  national  program  in  marine  science  with  the  assistance  of  a 
National  Council  on  Marine  Resources  and  Engineering  Development,  and  an 
advisory  Commission  on  Marine  Science,  Engineering,  and  Resources.  The 
Council  is  composed  of  the  Vice  President  of  the  United  States,  who  serves 
as  Chairman,  five  members  of  the  President's  Cabinet,  and  three  heads  of  other 
Federal  agencies  It  has  statutory  responsibility  to  advise  and  assist  the 
President  in  policy  planning  and  the  coordination  of  marine  science  affairs. 

The  new  marine  sciences  policy  is  unprecedented  in  its  breadth.  It  continues 
the  quest  for  scientific  knowledge  of  the  marine  environment  but  marks  a 
significant  transition  toward  applications  through  strengthening  ocean 
engineering  and  marine  resource  development  to: 

•  Contribute  to  national  security 

•  Enhance  commerce  and  t ranspor ta i ion 

•  Rehabilitate  domestic  t  isheries  and  increase  the  harvest  from  tu.e  sea 

•  Develop  seashore  resources  and  reduce  pollution  of  the  Great  Lakes, 
bays,  estuaries,  and  nearshore  waters 

•  Improve  loreeasting  of  weather  and  ocean  conditions 

•  Supplement  continental  sources  ol  oil,  gas,  and  minerals 

«  Promote  international  understanding  and  cooperation  through  use  of 
the  oceans 

I  be  marine  science  el  tort,  reinforced  by  manv  scientific  and  engineering 
disciplines  and  technologies,  involves  a  wide  diversity  of  institutions, 
including  Federal  departments  and  agencies,  committees  of  the  Congress, 
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major  U.S.  industries,  and  numerous  State,  regional,  and  international  organi¬ 
zations.  (See  Figure  1  for  Participants  in  Marine  Science'.)  Private  sector 
participants  include  many  of  our  universities  and  maritime,  'onstruction, 
chemical,  electronics,  aerospace,  mineral,  oil,  fishing,  recreational,  and 
other  industries.  One  significant  purpose  of  the  Act  is  to  achieve  a  creative 
and  cooperative  partnership  among  the  government,  business,  academic  scien¬ 
tific,  and  engineering  communities. 

The  1966  Act  recognizes  that  an  expanded  and  coordinated  national  ocean  pro¬ 
gram  can  contribute  to  achieving  major  national  goals.  A  vigorous  program 
of  marine  research,  development  and  exploitation  has  thus  been  launched  to 
ensure  that  the  bountiful  resources  of  the  sea  contribute  to  solving  man's 
increasing  needs  for  food,  water,  minerals,  and  energy.  The  new  national 
policy  will  acceler  te  the  conversion  of  the  relatively  unfulfilled  promise 
of  the  sea  to  nationwide  benefits. 

Federal  support  for  marine  R&D  has  increased  from  $438  million  in  FY  1967 
to  $528  million  in  the  President's  budget  for  FY  1970,  and  is  the  fastest 
growing  sector  of  the  Federal  R&D  budget.  In  January,  1969,  the  Marine 
Sciences  Commission  recommended  an  $8  billion  investment  in  civil-oriented 
marine  science  activities  during  the  next  decade.  The  sharp  upward  p>-  - 
jections  of  funding  for  marine  science  affairs  is  depicted  in  Table  i. 

At  this  stage  of  its  development. ,  and  for  the  next  ten  years,  marine  science 
programs  wi1!  be  primarily  data  ind  information  oriented.  There  will  thus 
be  accelerating  needs  and  opportunities  for  new  and  improved  data  management 
systems  and  services. 

Vast  quantities  of  marine-oriented  information  are  required  to  support  vir¬ 
tually  all  purposes  of  marine  science  ana  technology.  These  Include: 

•  Environmental  data — real-time  and  archival — concerning  the  nature  of 
the  oceans  and  the  interactions  of  man's  activities  with  the  marine 
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FIGURE  1.  PARTICIPANTS  IN  MARINE  SCIENCES 
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TABLE  I 

rnSTg  FOR  COMMISSION  RECOMMENDATIONS  (BY  ACTIVITY)* 

(Incremental 

Costs  In  $  Millions) 

Average 

Annual  Costs 

10-Year 

Activity 

1971-1975 

1976-1980 

Total  Costs 

All  Commission  Recommendations 

652 

948 

8,000 

Management  and  Operations 

62 

70 

660 

Research  and  Education 

142 

226 

1,840 

Specific  Technology  Programs 

124 

182 

1,530 

National  Projects 

160 

215 

1,875 

Fundamental  Technology 

130 

210 

1,700 

Mapping,  Charting,  and  Surveying 

34 

45 

395 

*These  Commission  recommendations  reflect  only  Federal  nondefense  programs. 
The  Defense  segment  is  expected  to  grow  at  a  slightly  higher  rate  during 
the  projected  periods.  _ 


•  Bibliographic  and  documentation  information. 

•  Program  management  and  budget  information  about  past,  present  and 
projected  ,.  „ivities. 

•  Statistical,  economic  and  demographic  information  concerning  man's 
activities  that  impinge  on  or  arc  affected  hv  marine  operations. 


Many  data  requirements  as  well  as  data  collection  and  distribution  acids 
common  ti  .umercms  organisations,  both  Federal  and  non-Fedor. il 


a  fe 


Pruu.ucers 


and  users  of  data  now  include  more  than  10  bureaus  in  13  Federal  departments 
30  coastal  and  Great  Lakes  State  governments  concerned  wit'll  developing  and 
regulating  the  use  of  marine  resources;  230  Federal,  State,  academic  and. 


private  laboratories  Involved  In  marine  research  and 


engineering  development ; 
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1,100  merchant  ships;  an  ever-increasing  number  of  offshore  oil  and  mineral 
operations;  several  million  sport  and  commercial  fishermen;  tens  of  thousands 
of  Navy  men  in  our  fleets;  and  more  than  7,000  scientists,  engineers,  spe¬ 
cialists,  technicians  and  others  engaged  in  marine  research  and  development 
activities.  Each  is  concerned  with  obtaining  marine  data  or  data  products 
and  services  to  meet  his  own  particular  needs.  The  problem  of  responding  to 
these  needs  is  illustrated  in  Figure  2. 

Advances  in  marine  science  and  technology  depend  critically  upon  the  effective 
flow  of  information — from  data  collectors  to  data  consumers.  Today,  with 
broader  ocean-related  activities  and  with  data  acquisition  more  complex  and 
costly,  the  data  commodity  must  be  shared  among  a  larger  number  of  participants. 
More  efficient  recording,  archival,  processing  and  distribution  systems  are 
needed  to  provide  information  services  not  only  for  the  oceanographic  com¬ 
munity,  but  beyond  it  to  a  larger  community  f  State  and  industrial  users,  and 
public  and  private  interests  concerned  with  maritime  policy  and  economic  develop¬ 
ment.  If  we  are  to  understand  the  complex  nature  of  the  marine  environment  and 
if  understanding  is  to  foster  achievement  of  practical  national  goals,  infor¬ 
mation  must  both  be  generated  and  made  available  to  meet  a  wide  variety  of 
user  needs. 

Apart  from  increases  in  the  size  and  complexity  of  the  data  community,  increases 
in  data  traffic  and  changes  in  the  character  of  data  impose  new  problems  in 
data  management.  The  advent  of  simultaneous  measurements  at  numerous  locations 
and  the  evolution  of  requirements  to  monitor  the  marine  environment  with  ocean 
data  buoys  and  spacecraft  sharply  increase  the  sheer  quantity  of  information 
to  handle.  The  complexity  of  marine  data  management  can  be  illustrated  by  the 
variety  of  observable  quantities  and  the  diversity  of  their  sources  and  end- 
uses.  Data  are  obtained  from  the  world  oceans,  coastal  waters,  estuaries,  and 
Great  Lakes  by: 
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•  Research  and  survey  ships,  offshore  platforms,  submersibles , 
and  divers. 

«  Ships  of  opportunity  in  the  merchant  marine,  Navy,  Coast  Guard, 
and  commercial  fisheries. 

•  Spacecraft,  aircraft,  and  buoys. 

Data  may  be  real  time  or  archival,  may  be  presented  in  the  form  of  maps,  docu¬ 
ments,  visual  displays,  analog  or  digital  records;  and  may  consist  of  sea 
water,  biological  or  geological  samples.  Exploration  of  the  oceans  has  not 
always  been  fully  coordinated  and  agreement  within  the  marine  sciences  com¬ 
munity  as  to  data  handling  procedures  and  standards  has  not  been  broadly 
achieved.  Meanwhile,  technology  makes  it  possible  to  accumulate  data  at  a 
vastly  faster  rate.  Data  users  are  thus  frequently  unaware  of  existing 
sources,  and  are  unable  to  retrieve  needed  data  quickly  in  a  readily  usable 
form.  In  other  cases,  data  may  be  deliberately  rejected  because  o..  doubts 
of  its  validity.  These  problems  demonstrate  the  needs  of  all  sectors  of 
the  marine  science  community.  Innovative  data  management  programs  can  be 
developed  for  their  solution. 

Several  Federal  data  centers  have  been  established  to.  meet  a  demand  for 
improved  data  services.  These  facilities  almost  immediately  became  inadequate 
as  the  result  of  inadequate  funds  as  well  as  insufficient  national  data  bases, 
incompatible  data  formats  for  efficient  exchange,  delays  in  filing,  archaic 
processing  and  communication  methods,  and  lack  of  critical  evaluation.  An 
increasingly  serious  problem  for  the.  future  is  how  to  manage  an  even  larger 
volume  and  diversity  of  marine  data  which  are  certain  to  result  from  intensi¬ 
fied  activities  and  new  technologies.  Effective  data  services  that  afford 
prompt  and  reliable  dissemination  should  be  developed  to  match  the  speed 
and  sophistication  of  data  acquisition  if  the  benefits  of  new  technologies 
are  to  be  realized.  Such  services  must  be  planned  not  only  for  the  present 
but  for  the  next  ten  years. 
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The  System  Development  Corporation,  under  contract  to  the  Marine  Sciences 
Council,  is  submitting  this  report  on  a  recommended  National  Data  Program 
for  the  Marine  Environment,  projecting  on  an  agency-by~agency  and  marine 
pregram  basis  the  increased  funds  and  other  resources  require  '  to  upgrade 
the  quality  of  the  more  important  marine  data  management  activities  and 
other  services,  commensurate  with  the  expanded  program  proposed  by  the 
President's  Commission. 

The  sphere  of  Fed  ral  marine  data  management  activities  is  vast  and  the  time' 
is  ripe  for  providing  the  catalyst  required  to  accelerate  its  orderly 
development.  It  is  hoped  that  the  SDC  report  will  provide  this  catalytic 
effect  and  dictate  the  future  success  of  marine  data  management  affairs 
within  the  Federal  Govet._nent . 
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MAJOR  RECOMMENDATIONS 

The  purpose  of  fhis  section  is  to  provide  a  summary  of  the  major  recommenda¬ 
tions  which  have  been  developed  during  the  course  of  the  project.  These 
recommendations  are  based  on  detailed  analyses  and  findings  presented  in  the 
body  of  the  report.  The  recommendations  are  presented  here  for  the  conven¬ 
ience  of  the  reader  who  wishes  to  capture  the  principal  issues  which  carry 
policy  implications  for  future  action. 

These  recommendations  are  based  on  the  gene-al  conclusion  that  the  nation  is 
not  getting  full  value  from  the  marine  data  which  have  been  collected  and 
continue  to  be  collected  in  ever  greater  vole  3,  Budgets  for  data  prepara¬ 
tion,  storage,  retrieval  and  analysis  are  consistently  assigned  low  priority. 
National  data  centers  do  not  have  the  equipment  or  personnel  to  provide 
cecired  services.  Ocean  observations  may  be  duplicated  through  lack  of 
knowledge  about  available  data  sources  and  holdings.  Data  collected  from 
many  research  expeditions  or  development  programs  are  often  communicated 
to  the  national  data  archives  reluctantly,  late,  or  not  at  all.  Recognition 
of  this  situation,  and  corroboration  of  this  conclusion,  is  found  in  the 
reports  published  in  accordance  with  the  Marine  Resources  and  Engineering 
Development  Act  of  1966  (Public  Law  89-454),  which  established  the  National 
Council  on  Marine  Resources  and  Engineering  Development,  and  the  Commission 
on  Marine  Science,  Engineering  and  Resources. 

We  therefore  consider  it  of  urgei.  .  priority  to  adopt  technical 

improvement  programs  in  the  principal  murine  data  service  organizations, 
to  strengthen  the  capabilities  of  national  data  centers,  and  to  tighten  the 
Federal  administrative  machinery  relating  to  the  marine  data  network.  These 
actions  will  significantly  increase  the  value  of  marine  data  to  the  many 
user  groups  who  comprise  the  constituency  of  marine  science  activities,  and 
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enhance  the  United  States*  position  in  the  international  marine  science 
community , 

Recommendation:  Authorize  prompt  implementation  of  the  Technical 
Development  Plan, 

The  Technical  Development  Plan  (TDP)  for  a  National  Data  Program  for  the 
Marine  Environment  is  summarized  in  Chapter  VII,  and  elaborated  in  Volume 
II  of  the  report.  It  specifies  product  improvements,  new  products,  data 
requirements,  and  implementation  requirements  for  each  major  Federal  marine 
data  service  organization  fo-  the  ten-year  period  Fiscal  Year  1971-1980. 

A  minimum  investment  in  needed  product  improvements  over  this  period  will 
require  an  estimated  incremental  cost  to  the  government  of  $184  million 
above  present  levels  (Plan  A) .  Implementation  of  a  plan  for  product  improve¬ 
ments,  new  products  and  improved  user  services  will  require  an  estimated 
incremental  cost  over  the  ten-year  period  of  $372  million  above  present 
levels  (Plan  B) .  Implementation  of  the  recommended  complete  plan  for  product 
improvements,  new  products  and  services  and  new  data  acquisition  networks 
will  require  an  estimated  incremental  cost  over  the  ten-year  period  of 
$496  million  above  present  levels  (Plan  C) . 

Implementation  of  the  recommended  complete  TDP  will  produce  vitally  needed 
upgrading  of  existing  marine  data  products  and  services,  and  development  of 
capabilities  for  improved  systems  for  future  data  management  and  product 
preparation.  In  addition,  the  TDP  includes  recommendations  for  funds  to 
support  developmental  planning  of  data  management  capabilities  in  the 
national  data  centers  so  that  more  powerful  and  responsive  services  may  be 
provided  to  the  expanding  user  community.  Data  centers  must  attract  and 
retain  first  class  data  managers.  The  expenditure  of  funds  for  these  pur¬ 
poses  will  return  benefits  to  marine  sciences  and  the  user  community  at 
large  that  will  far  outweight  the  dollar  cost,  and  will  improve  the  currently 
inadequate  capabilities  for  exploitation  and  dissemination  of  d  !a  in  order 
that  balance  be  achieved  with  necessary  increases  in  data  collection.  In  the 
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event  that  additional  monies  are  not  allocated  to  the  marine  data  management, 
it  is  essential  that  this  field  be  strengthened  by  the  reprogramming  of 
authorized  appropriations  to  the  Federal  agencies. 

Among  the  major  technical  recommendations  of  the  TDP  are  the  following: 

1.  Jointly  between  the  Federal  government  and  the  States,  develop  a 
new  unclassified  product,  a  nearshore  coastal  zone  atlas,  or  coastal 
atlas,  consisting  of  information  on  climate,  recreational  facilities, 
geography,  coastal  developments,  fishery  statistics,  landmarks, 
hazards  to  navigation,  geological  features,  and  marine  environmental 
and  bathymetric  data.  (See  TDP-C&GS.) 

2.  Undertake  the  development  of  new  satellite  products  which  combine 
digital  meteorological  data  with  satellite  imagery  data.  (See  TDP- 
NESC.) 

3.  Reduce  time  delays  in  revision,  increase  geographic  coverage  and 
resurvey  frequency,  and  enlarge  the  scales  of  Coast  and  Geodetic 
Survey  nautical  charts  and  small  craft  charts.  Expand  the  bathy¬ 
metric  mapping  of  the  continental  shelf  (See  TDP  and  Chapter  V- 
C&C-S . ) 

4.  Reduce  .me  delays  in  revisi- n,  increase  geographic  coverage,  and 
enlarge  the  scales  of  Naval  Oceanographic  Office  nautical  charts, 
and  increase  the  timeliness  of  Notice  to  Mariners.  (See  TDP- 
NAVOCEANO.) 

5.  Expand  the  scope  of  products  and  services  provided  by  the  Great  Lakes 
Regional  Data  Center  and  the  Lake  Survey  to  include  ice  atlases  and 
charts,  surface  current  charts,  bathymetric  maps  and  a  Great  Lakes 
climatologica L  atlas.  In  addition,  develop  data  bases  for  water 
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pollution,  ice  and  snow,  waves,  surface  currents,  river  flow,  and 
bathymetry  for  the  Great  Lakes  region.  (See  TDP  and  Chapter  V- 
LS  and  GLDC . ) 

6.  Develop  and  maintain  a  series  of  ocean  engineering  reports  and  ref¬ 
erence  services  containing  information  on  design  criteria,  test 
results,  the  effects  of  the  marine  environment  on  vehicles,  structures 
and  instrumentation,  to  supplement  the  standard  references  available 
from  commercial  sources.  (See  TDP-NAVQCEANO. ) 

7.  Establish  a  national  system  for  the  automatic  acquisition  and 
processing  of  coastal  wave  and  surface  meteorological  data. 

(See  TDP-CERC  and  Weather  Bureau  and  Chapter  V-CERC.) 

8.  Establish  a  national  svstem  of  regional  fishery  data  and  statistics 
collection,  communication  and  processing  facilities.  (See  TDP-BCF 
and  BSF&W  and  Chapter  IV-Fishery  Statistics  Report.) 

9.  To  the  extent  possible,  expand  capabilities  and  coverage  of  seasonal 
fishery  advisories,  preseason  abundance  forecasts,  and  fishery 
resource  atlases  t„  all  major  fisheries.  These  should  be  followed 
up  by  an  evaluation  of  the^r  accuracy  and  usefulness.  (See  TDP-BCF 
and  BSF&W  and  Chapter  IV-Fishery  Advisories  Services  and  Preseason 
Abundance  Forecasts.) 

10.  Establish  more  automated  linkages  among  the  following  marine  data 
service  organizations:  National  Oceanographic  Data  Center  (NODC); 
National  Weather  Records  Center  (NWRC);  Fleet  Numerical  Weather 
Central  (FNWC)  of  the  Naval  Weather  Command;  and  the  Great  Lakes 
Regional  Data  Center  (GLRDC)  of  the  U.S.  Lake  Survey.  Establish 
similar  linkages  between  NODC/NWRC/SOSC  and  their  recommended 
regional  offices:  Woods  Hole  Oceanographic  Institution,  Scripps 
Institution  of  Oceanography,  University  of  Washington,  Oregon 


I 

I 
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State  University,  Texas  A.  &  M  University,  University  of  Michigan 
University  of  Miami,  and  the  Lamont-Doherty  Geological  Observatory. 
These  linkages  may  be  conventional  teletype  at  first,  and  later 
upgraded  to  remote  terminals  for  automated  query  of  computer- 
searchable  data  files.  (See  TDP-NODC,  NWRC,  and  SOSC.) 

11.  Expand  automation  of  the  data  inventories  at  the  National  Oceano¬ 
graphic  Data  Center  (NODC)  to  permi*-  derivation  of  statistics 
concerning  the  availability  of  collected  data  by  lateral  and 
vertical  coordinates,  type  of  platform,  instrumentation,  data 
collection  agency,  and  schedule  of  acquisition.  (See  TDP-NODC.) 

12.  Distribute  fact  sheets  of  marine  instrumentation  characteristics 
developed  at  the  National  Oceanographic  Instrumentation  Center 
to  NODC  for  dissemination  to  data  requesters.  This  information 
should  be  recorded  in  the  data  bases  maintained  at  NODC,  enabling 
correlation  of  instrument  characteristics  with  data  values  for 
release  to  request  s.  (See  TDP-NODC.) 

13.  Implement  a  program  for  significantly  increased  collection  of 
surface  temperature,  water  temperature,  sea  state  and  surface 
meteorological  parameters  from  ships  and  aircraft,  emphasizing 
the  use  of  expendable  instruments  and  digital  recording  and 
transmission.  (See  TDP-FNWC  and  NMC.) 

14.  Establish  National  Data  Buoy  System  shore-processing  centers 
and  data  transmission  facilities  for  the  management  or  buoy 
data  after  they  reach  shore.  (See  TDP-l'SCG.) 

15.  Provide  increased  capabilities  for  the  STORE!  water  quality  data 
system  including  the  installation  of  sensors  and  telemetry  equip¬ 
ment  at  selected  estuaries  for  the  automatic  acquisition  and  trans¬ 


mission  of  data. 


(See  TPP-FWPCA.) 
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Recommendation:  Establish  a  permanent  mechanism  for  Federal  coordination  of 
marine  data  management 

During  the  course  of  the  study,  the  contractor  found  it  invaluable  to  have  one 
office — the  National  Council  on  Marine  Resources  and  Engineering  Development — 
with  which  planning  and  policy  formulation  could  be  conducted,  and  the  Data 
Management  Advisor?  Panel  (DMAP) ,  made  up  of  professional  and  scientific 
representatives  from  the  major  government  agencies  involved  in  marine  sciences, 
with  whom  to  review  technical  problems  which  arose  during  the  study.  Hence, 
this  recommendation  consists  of  two  parts:  first,  that  one  office  be  designated 
for  cognizance  of  policies  applicable  to  marine  data  management  activities,  and 
second,  that  an  advisory  committee,  representing  the  professional  and  scientific 
community,  be  continued  on  a  permanent  basis. 

Specific  responsibilities  of  the  advisory  committee  would  be  those  of  technical 
review  of  progress  toward  and  agreement  on  solutions  to  problems  that  arise  in 
improving  data  management  programs.  For  example,  establishment  of  standards 
for  quality  control  in  collection  of  marine  data,  standards  for  compatibility 
of  formats  in  data  codification  and  inventory  control,  scales  -nd  projections 
fo^  map  anu  chart  production,  new  marine  data  product  specifications,  and  means 
for  achieving  real-time  linkages  among  computer-based  files  of  marine  data, 
would  all  be  appropriate  for  this  committee.  Composition  of  the  committee 
should  not  be  limited  to  the  Federal  Government.  Rather,  explicit  and  broad 
representation  of  the  non-Foderal  marine  data  producer  and  user  community 
should  be  required,  with  provision  for  employment  of  expert  consultants  as 
appropriate.  Data  systems  specialists  should  be  included  in  committee  repre¬ 
sentation.  Consideration  should  be  giver,  to  the  representation  of  the  committee 
on  the  Committee  on  Scientific  and  Technical  Information  (COSAfI)  ot  the 
Federal  Council  for  Science  and  Technology,  Office  of  Science  and  Technology, 
Executive  Office  of  the  President. 
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It  is  suggested  that  the  appropriate  designation  of  the  first  office  be  within 
the  Executive  Office  of  the  President,  more  particularly  in  the  National  Council 
on  Marine  Resources  and  Engineering  Development,  unless  and  until  a  new  office 
or  agency  is  formed  for  the  purpose  of  coordinating  national  marine  science 
activities.  The  chairman  of  the  advisory  committee  need  not  be  a  member  of  the 
Council,  but  the  committee  should  be  available  to  the  Council  for  consideration 
of  problems  and  progress  in  marine  data  management,  and  the  Council  should 
provide  required  staff  support.  (See  Chapter  VII  and  TDP-Chapter  V.) 


Recommendation:  Substantially  increase  the  authority  and  responsibility 

assigned  to  the  existing  national  data  centers. 

The  major  problem  of  marine  data  management  is  the  diffusion  and  fragmentation 
of  data  sources,  services  and  responsibilities.  As  tne  Report  of  the  Commission 

on  Marine  Science,  Engineering  and  Resources  points  out:  "At  present,  there 
is  not  even  a  comprehensive  index  which  can  tell  a  potential  user  what  data 
exist  and  where,  let  alone  an  orderly  and  expeditious  flow  of  data  between 
facilities  and  to  national  data  centers  equipped  to  disseminate  data  to  the 
user  community." 


The  Commission  Report  makes  a  distinction  which  is  supported  by  the  present 
study  and  with  which  we  concur:  mission-oriented  agencies,  sometimes  referred 
to  as  primary  centers,  such  as  the  Weather  Bureau  and  its  associated  National 
Meteorological  Center,  or  the  research  and  development  laboratories  of  the 
I'.S.  Navv,  should  not  be  impeded  in  any  way  in  the  prosecution  of  their  mission 
respons ibi 1 i t ies .  However,  the  secondary  centers,  of  which  four  are  general  iv 
acknowledged  as  national  data  cento: s — N  t ional  Oceanographic  Data  Center  (NOi)C' , 
N.i ion. 1 1  weather  Recorus  tenter  (NVAC.,1 ,  Smithsonian  Oceanographic  Sort  :ng  t  enter 
(SOSC)  ,  and  tiie  Great  Likes  Regional  D.ua  ('enter  (Gl.RDO — have  been  crippled 
by  chronic  lack  of  funds  and  authority  to  discharge  their  increasingly  vital 
functions  of  analysis,  s’  -rage,  and  dissemination  of  marine  data.  in  Fiscal 
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Year  1969,  Che  National  Council  on  Marine  Resources  and  Engineering  Development 
has  estimated  that  direct  Federal  appropriations  for  these  four  centers  were 

$2.33  million  out  of  a  total  Federal  budget  for  marine  science  and  engineering 
development  of  $471.5  million.  Federal  appropriations  to  the  centers  were 
augmented  by  contracts  with  executive  agencies,  by  agreements  for  reimburse¬ 
ment  for  specified  services,  and  by  use-charges  to  customers.  Nonetheless, 
none  was  able  to  operate  at  the  scale  implicit  in  its  charter  and  with  the 
degree  of  responsiveness  desired  by  the  user  community.  This  is  particularly 
troublesome  because  these  are  the  centers  with  which  the  community  of  marine 
scientists  and  marine  industrial  development  have  the  most  occasion  to  inter¬ 
act  and  upon  whose  services  these  user  groups  evaluate  the  entire  marine  data 
management  program  in  government. 

A  number  of  specific  suggestions  will  clarify  the  intent  of  this  recommendation. 


Authorize  and  specify  that  a  portion  of  the  funds  awarded  in  marine 
science  contracts  are  to  be  used  for  data  preparation  and  data  com¬ 
munications  to  and  from  natimal  data  centers.  The  Federal  Government 
is  the  principal  funding  agency  for  the  conduct  of  marL.e  science  at 
research  inst itut ions ,  yet  there  exists  no  effective  incentive  for 
these  institutions  to  spend  a  portion  of  these  funds  on  the  tasks  of 
data  preparation  and  comnunlcut Ion  to  national  data  centers . 


T'.n-  responsibility  for  -bt .lining  data  for  archiving  is  that  of  the 
national  lata  centers.  Kc.  nomy  dictates,  however,  that  research  inst  j. 
.uttons  be  encouraged  to  perform  as  many  of  the  tasks  of  lata  prepar.it io 
and  routine  communicat ion  to  the  centers  as  possible.  Contract  orovisio 
in  and  of  themselves  nav,  and  probable  will,  prove  to  be  inadequate. 

In.  .lu-U’.t  ton,  :  t  is  sugge*tec.  tea’  it  .east  ton-  major  research  institu¬ 
tions  be  specifically  {  united  or  reimbursed  tor  t  he  o.  sis  :  establish¬ 
ing  tccnnual  o.ata  centers  represent  log  '  he  :  i  ov-  st','.- i  ;  1  : -t---1  wo 
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maintained  in  data  formats  and  media  compatible  with  those  of  the 
relevant  national  uata  centers.  This  will  relieve  the  individual 
scientist  of  the  obligation  for  data  preparation  and  communication  to 
the  centers,  and  enable  specialized  technical  personnel  to  be  employed 
for  this  function. 


2.  Exercise  the  Government's  legal  authority  to  reauire  the  preparation 
and  communication  of  marine  data  to  national  data  centers,  if  collec¬ 
tion  is  Fedf  iy  financed. 

3.  Provide  for  liaison  participation  ot  the  national  data  cancers  ir.  the 
planning  of  data  collection  for  research  programs  for  the  purpose  o. 
developing  a  complete  plan  for  data  acquisition,  communication  of  data 
to  national  data  centers,  and  subsequent  processing  and  dissemination 
of  data  to  users.  Implementation  of  this  suggestion  will  require  that 
the  data  centers  develop  and  provide  skilled  advisory  services  to  those 
responsible  for  planning  data  col  lectio?-  res.  irch  expeditions. 


Emphasize  and  strengthen  t he  research  functions  appropriate  for  the 
intramural  staff  of  the  national  data  centers.  This  research  consists 
ot  two  kiiks:  research  in  the  techniques  ,  t  data  management,  which 
requires  experienced  and  capable  information  ays  tern  design  specialists; 
and  research  in  the  analysis  of  substanti  data  included  in  the  hold¬ 


ings  ot  t  tie  center,  leaning  to  development  ol  products, 


*  t*  Gil  1  1'  O 


subject  matter  specialists  in  the  uppropr ' ate  natural  and  biological 


sciences.  I: 


.p  l e  .ei 


nt  at  ion  of  .his  suggest  ion  could  be  achieved  oiti: 


v  dire,  l  hire  or  by  personnel  rotat  ion  exo nange  with  other  government 


a gene  1 e- 


roseat  e'',  inst  it  ut  ions  . 
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5.  Address  the  problems  of  availability  and  transfer  to  data  centers  of 
industrial  marine  environmental  data,  and  establish  mechanisms  for  the 
acquisition  of  relevant,  available  defense  data.  The  former  may  require 
reimbursement  to  industrial  organizations  who  have  undertaken  marine 
data  collection  programs;  the  latter  may  require  the  development  of 
procedures  for  "sanit?-  -’ing"  certain  classified  data  such  that  military 
weapons  systems  performance  characteristics  are  deleted  or  obscured. 

In  both  cases,  it  :  our  impression  that  substantial  bodies  of  data 
are  available  and  releasable,  but  that  no  procedure  has  been  established 
to  facilitate  their  communication  to  the  appropriate  national  center. 

(See  TDP-USGS . ) 


6.  It  is  suggested  that  NODC  be  designated  the  lead  agency  to  establish 
regional  offices — not  regional  data  centers—  at  or  near  major  marine 
science  research  institutions,  with  NVRC  and  SOSC  as  participating 
agencies.  These  offices  would  provide  more  direct  and  personal 
liaison  with  users  and  more  direct  data  acquisition  for  NODC 
data  bases  and  would  serve  as  information  centers  for  referral  of 
inquiries  to  NODC  and  other  data  centers.  It  would  be  desirable  for 
these  regional  offices  to  have  direct  teletype  communications  to  NODC, 
and  they  may  later  be  connected  by  remote  terminal  directly  to  the  NODC 
computer  for  query  and  printout  of  substantive  material.  The  concept 
of  a  resident  liaison  representative  has  been  tried  out,  with  good 
results,  at  Woods  Hole  Oceanographic  Institution  for  the  past  year  and 
has  recently  been  extended  to  the  Scripps  Institution  of  Oceanography. 
Other  appropriate  research  institutions  are  the  University  of  Washington, 
Oregon  State  University,  Texas  A  &  M  University,  University  of  Michigan, 
University  of  Miami,  and  the  Lamont-Doherty  Geological  Observatory. 
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The  suggestion  for  regional  offices  rather  than  regional  data  centers 
is  quite  deliberate,  if  we  understand  a  regional  data  center  as  main¬ 
taining  data  holdings  which  duplicate  some  or  all  of  the  data  holdings 
at  NODC.  Regional  data  centers  may  evolve  as  more  effective  computer 
networking  technology  is  developed.  For  the  present,  however,  adequate 
proof  of  such  networking  capability  at  the  required  level  of  operational 
reliability  is  lacking.  Perhaps  even  mere  pertinent  is  our  opinion 
that  investir?nt  in  regional  NODC  data  centers  at  this  time  would  simply 
divert  funds  and  resources  urgently  needed  at  NODC  itself  and  would 
further  delay  the  development  of  needed  capabilities  at  the  national 
center.  (See  Chapter  V-NODC  and  TDP-NODC,  NWT  ,  SOSC.) 

Recommendation:  Designate  a  national  ocean  engendering  data  referral  center. 

Ocean  engineering  data  is  the  major  class  of  data  for  which  there  is  presently 
no  Federal  focus  of  data  management  responsibility  in  evidence.  Further,  ocean 
engineering  data  are  becoming  more  important  to  the  user  community  as  new  sub- 
mersibles  are  being  developed,  offshore  oil  and  gas  exploration  expands,  marine 
mineral  extraction  is  increased,  and  additional  ocean  platforms  are  developed 
for  environmental  reporting,  etc.  Such  a  data  center  would  make  available  to 
non-defense  users  ocean  engineering  reference  services  for  technical  reports; 
information  on  the  effects  of  the  marine  environment  on  vehicles,  structures 
and  instrumentation,  physiological  data,  accident  reports,  etc. 

Candidates  for  designation  as  a  national  ocean  engineering  data  referral  center 
include  NODC,  the  Coastal  Engineering  Research  Center  (CERC)  of  the  Corps 
of  Engineers  (for  coastal  zone  data)  and  the  Office  of  the  Assistant  Oceano¬ 
grapher  of  the  Navy  for  Ocean  Engineering  Development  (which  has  access  to  deep 
ocean  data  from  a  variety  of  defense  projects).  At  the  moment,  NODC  has  neither 
the  basic  data  files  nor  personnel  expertise  in  ocean  engineering.  Neverthe¬ 
less,  in  order  to  reduce  further  proliferation  of  centers,  we  suggest  that 
NODC  operate  as  a  referral  center  for  non-defense  ocean  engineering  users, 

! 

I 
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drawing  upon  the  capabilities  of  CERC,  USGS,  and  the  Navy  for  source  data 
and  assistance.  (See  Chapter  V-NODC  and  TDP-CERC,  USGS,  NAV0CEAN0  and  N0DC.) 

Recommendation:  Develop  and  maintain  a  comprehensive  inventory  of  marine  dat 
holdings,  samples,  products  and  publications. 

The  need  for  an  inventory  of  marine  data  holdings,  samples,  products  and 
publications  has  become  increasingly  evident.  Preliminary  studies  by  the 
Ocean  Center  of  the  Office  of  the  Oceanographer  of  the  Navy  and  by  the  System 
Development  Corporation  indicate  that  the  number  of  organizations,  including 
major  libraries,  maintaining  significant  specialized  marine  science  holdings 
is  well  in  excess  of  10,000.  To  the  user,  it  s  important  to  know  where  to 
turn  for  the  data,  samples,  products  and/or  publications  of  immediate  need. 

To  the  producer,  it  is  often  equally  important  to  knew  where  to  send  marine 
data  so  that  they  will  be  available  to  interested  user  groups.  At  present, 
no  inventory  exists  ot  these  organizations  and  their  holdings.  The  preliminary 
work  performed  by  the  Ocean  Center  and  SDC  forms  a  beginning,  but  needs  to  be 
completed,  and  very  possibly  extended  and  maintained  on  a  periodic  basis 
thereafter.  NODC  is  recommended  as  the  responsible  Federal  coordinating  agency 
with  substantial  participation  by  USGS  and  SOSC.  This  directory  would  include 
descriptions  of  Federal  data  bases  as  described  under  Master  Marine  Data  Base 
Directory  in  the  NODC  TDP. 

A  significant  step  toward  the  preparation  of  the  initial  inventory  could  be 
achieved  if  the  Federal  Government  were  to  reimburse  research  institutions 
ana  private  organizations  for  publishing  current  data  and  sample  holdings. 

This  would  involve  only  a  modest  cost,  but  would  provide  a  much-needed 
resource  to  the  Government.  These  publications  would  bring  to  light  the 
description  of  characteristics  of  the  holdings  of  thousands  of  organizations 
and  research  scientists,  and  would  expedite  completion  of  the  desired 
inventory . 
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After  an  initial  inventory  is  completed,  it  is  recommended  that  consideration 
be  given  to  an  automated  reference  system  for  correlated  retrieval  of  data 
and  sample  information  (association  of  environmental  data  with  sample  infor¬ 
mation),  including  a  description  of  the  conditions  of  collection  (such  as  the 
agency,  platform  and  instrumentation),  bibliographic  references  to  products, 
and  reports  and  documents  which  have  been  published  on  the  basis  of  the  data 
and/or  samples.  We  recognize  that  this  is  an  undertaking  of  substantial 
magnitude,  and  careful  evaluation  may  prove  that  the  benefits  to  be  derived 
limits  its  scope  to  specialized  areas  of  application  such  as  defense  weapons 
systems  research  and  development.  (See  Chapter  V-NODC  and  1’DP-USGS,  SOSC 
and  NODC.) 

Recommendation:  Strengthen  Federal/State  relationships  in  the  acquisition 

of  marine  data  and  the  provision  of  data  services. 

By  law,  the  States  are  responsible  for  re  urce  management  and  conservation 
of  the  coastline,  tidelands,  and  of  the  lands  surrounding  the  Great  Lakes. 

The  coastal  and  Great  Lakes  regions  are  now,  and  will  ne  even  more,  important 
to  the  nation  as  increasing  proportions  of  the  population  inhabit  them.  The 
ability  of  the  States  to  undertake  farsighted,  consistent  programs  of  conser¬ 
vation  and  pollution  abatement  has  not  been  demonstrated  to  date.  Even  within 
the  States,  a  variety  of  agencies  are  typically  involved  in  the  matter.  In 
the  State  of  California,  nine  separate  agencies  are  producers  and/or  users  of 
marine  data  for  resource  planning  and  management.  No  one  of  these  agencies 
knows  fully  what  data  are  available  or  of  interest  to  the  others,  and  the 
Federal  Government  does  not  possess  an  adequate  inventory  of  the  State's  data 
files  or  needs.  The  situation  is  similar  elsewhere. 

It  is  suggested  that  the  Federal  Government  inventory  existing  State  marine 
data  programs  and  files,  and  actively  promote  consistent  data  collection  and 
data  management  practices.  Federal  grants  for  this  purpose,  calling  for 
matching  funds  from  the  States,  would  appear  to  be  a  cost/ef fective  way  to 
establish  closer  working  relationships  in  this  important  area.  An  existing 
administrative  mechanism  that  could  be  used  to  accomplish  this  recommendation 
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is  the  network  of  State  Technical  Information  Reference  Centers  operated  with 
the  Federal  assistance  of  the  Department  of  Commerce. 


Recommendation:  Complete  the  installation  of  on-board  data  processing  systems 
on  Federal  oceanographic  expedition  ships. 

On-board  data  processing  capability  for  oceanographic  survey  and  expedition 
vessels  is  well  established  in  the  technology.  The  advantages  of  on-board 
processing  include  immediate  verification  of  data  quality,  the  opportunity  to 
adjust  data  sampling  design  in  real  time,  on-board  product  generation,  and  the 
expeditious  processing  of  data  for  transmission  to  shore-based  facilities  for 
later  detailed  analysis.  Some  of  the  newer  survey  ships  are  not  fully  in¬ 
strumented  with  the  on-board  data  processing  available  and  desired,  and  older 
ships  are  being  retrofitted  with  such  data  processing  systems  very  slowly. 

It  is  recommended  that  direction  to  complete  an  on-board  data  processing 
implementation  program  be  given  to  the  Federal  agencies  and  laboratories. 

We  recognize  that  within  the  next  decade,  developments  in  satellite  communica¬ 
tions  will  almost  certainly  advance  to  the  stage  at  which  bulk  transfer  of 

survey  data  to  shore-based  processing  and  analysis  centers  will  be  operable 
and  economical.  While  this  mode  of  data  processing  will  affect  the  rapidity 
of  large-scale  data  analysis  and  improve  the  efficiency  of  much  of  the  marine 
data  product  preparations,  it  will  not  substitute  for  all  on-board  data 
processing  requirements,  and  will  of  itself  necessitate  automated  capability 
on  shipboard  for  data  formatting  for  transmission  to  t lie  satellite.  Therefore, 
we  do  not  believe  the  desirability  and  utility  of  on-board  data  pn  cessing  will 
become  obsolete  in  the  foreseeable  future.  (See  Chapter  V-Recommendat i ons  which 
Apply  to  Several  Agencies  and  TDP-NAVOCEANO  and  CfitCS.) 
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Recommendation: 


Consider  for  development,  the  following  new  products  which 
are  described  in  Chapter  IV: 

•  Sea-air  energy  exchange  forecasts 

•  Subsurface  current  forecasts 

•  Upwelling  forecasts 

•  Sea  surface  water  level  forecasts 

•  Inland  Lakes  ice  forecasts 

•  Sea-air  energy  exchange  atlases 

•  Surface  water  mass  transport  atlases 

•  Salinity  atlases 

•  Bottom  temperature  atlases 

•  Water  quality  (pollution)  maps  and  atlases 
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STUDY  APPROACH 

The  Phase  II  study  was  conducted  in  four  parts: 

I,  Analysis  of  the  Needs  of  Data  Service  Customers 

II.  Delineation  of  Marine  Data  and  Products  and  the 
Analysis  of  Selected  Data  Services 

III.  Analysis  of  Data  Functions 

IV.  National  Data  Program  for  the  Marine  Environment 

A  description  of  the  Objectives,  Scope,  Approach,  Methodology  and  Product  of 
each  part  of  the  study  is  described  in  the  following  actions.  References  to 
the  applicable  sections  of  progress  reports  and  the  Final  Report  are  keyed  to 
the  discussion  of  the  study  approach. 

Part  I  Study  —  Analysis  of  the  Needs  of  Data  Service  Customers 
1.  Objectives 

The  objectives  of  the  Part  I  Study  were  to: 

•  Identify  data  producers  and  user  communities  and  estimate  the 
size  of  each.  (Chapter  II,  Part  I  Report) 

•  Classify  the  user  community  in  terms  of  data  needs  and  use. 

Some  of  the  determinants  of  classes  of  data  use  are  the  following: 
purpose  of  data  use;  data  type;  frequency;  volume,  format,  geography, 
quality,  sampLe  size,  etc.;  time  requirements  for  data  acquisition, 
transmission  and  retrieval.  (Chapters  IV  and  V,  Part  I  Report; 
Chapter  Ill,  Volume  One,  Final  Report) 
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•  Evaluate  the  validity  of  stated  needs.  (Chapter  II  and  Chapter  III, 
Part  II  Report;  Chapter  IV,  Volume  One,  Final  Report) 

•  Determine  the  adequacy  of  existing  data  products  and  services  to 
meet  user  needs.  (Chapter  IV,  Part  I  Report;  Chapter  IV,  Volume 
One,  Final  Report) 

«  Establish  the  need  for  new  or  improved  data  products  or  services  in 
advancing  toward  marine  science  goals.  (Chapter  IV,  Part  I  Report; 
Chapters  II  and  III,  Part  II  Report;  Chapter  IV,  Volume  One,  Final 
Report) 

•  Estimate  data  acquisition  and  data  service  costs  and  describe  bene¬ 
fits  derived.  (Chapter  VI,  Volume  One,  Final  Report;  Chapter  IV, 
Volume  Two,  Final  Report; 

•  Identify  priorities  among  stated  needs.  (Chapters  II  and  III,  Part 
II  Report  and  Chapter  IV,  Volume  One,  Final  Report) 

•  Identify  and  illustrate  the  nature  of  data  fl-w  from  diverse  pro¬ 
ducers  to  a  variety  of  data  users.  (Chapter  III,  Part  I  Report; 
Chapter  II,  Volume  One,  Final  Report) 


2 .  Approach 

The  following  specific  identifiable  user  categories  and  representative 
data  applications  were  considered: 


Representat  ive  Appl  ica  t  ionjs 


1.  Environmental  Forecasting  Preparation  of: 

marine  weather  and  storm  warnings 
wave  and  sea  ice  predictions 
coastal  surf  and  current  predictions 
tsunami  and  storm  surge  warnings 
estuarine  flushing  pis  c  t ions 
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2.  Environmental  Description 


3.  Naval  Operations 


i 

j  4.  Transportation 


mapping  and  charting 
geophysical  surveys 
geological  surveys 
oceanographic  surveys 

safe  navigation  in  coastal  waters 
avoidance  of  storms  and  other 
hazards  to  safety  at  sea 
enhance  performance  of  antisubmarine, 
undersea  and  mi  e  warfare  systems 
optimize  deployment  of  naval  forces 

safe  navigation  in  coastal  waters 
avoidance  of  storms  and  other  hazards 
at  sea 

optimize  track  selection  to  reduce 
cargo  damage  and  economize  on 
operational  costs 
transports  ion  planning 


5.  Ocean  Engineering 


Design  and  development  of: 

coastal  facilities,  including  i. arbors, 
sea  walls  and  breakwaters 
offshore  towers  and  oil  drilling 
p la  t  forms 

.  ships  and  submersibles 

improved  fishing  gear,  in.  lud;:: 
aqua,  ulture  technology 
ocean  systems  and  equipment 
coastal  tiesal  tnizat  ion  and  ,  v  a: 

was, <■  f ac  i  1  it  ies 
opera t ion  of  submersibles 
installation  of  undersea  pipelines  ..is: 
salvage  operations 

of t shore  oil  and  mineral  pfodi:,  :  ion. 

i 


j 
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6.  Industrial  Operations  .  industrial  and  operating  decisions  for 

offshore  mineral  and  energy  resources 
development,  coastal  development,  etc. 

7.  Fishing  .  safe  navigation  in  coastal  waters 

deployment  of  fishing  fleets 
avoidance  of  storms  and  other  hazards 
at  sea 

optimize  fishing  location  to  increase 
yield  per  unit  effort 

enhancing  water  quality  in  the  coastal 
zone  and  Great  Lakes 
aid  in  establishing  Federal/State 
conservation  and  regulatory  policies 
facilitate  planning  f->r  rational 
coastal  zone  use 

9.  Research  Research  in: 

physical  oceanography 
biological  ,'oeanographv 
chemical  oceanography 
marine  geology  and  gooph\ sics 
air  sea  interne  tun 

1 0 .  Puh lie  at  1 o rge 


11.  Wo -Id  and  National  Data 
dent  er  .H 


sate  navi  gat  ion  of  pleasure  craft  in 
coastal  waters 

timely  warning  ot  storms  and  high 

V.IV  i' s 

sw  i  —  *  ng  v’  tTu!  i  t  S  v'tiS  a  i  \ '  ri  ^  v'  MSC.ifc 

h  ( v  >  r  g  <■  ,  proves  s  i  n g  a  tv i  d  i  >  s  v r.  i  n a  t  ion 

Ot'  J.U.l  \t  IkUidIMi  tvi'tTs 


8.  Federal,  State  and  Regional 
Planning  and  Management 
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3 .  Research  Methodology 

The  research  in  Part  I  was  conducted  in  the  form  of  a  survey  of  known 
producers  and  users  of  marine  data.  The  individuals  and  organizations 
which  were  contacted  during  Phase  I;  Phase  II,  Part  I  and  Part  II  are 
listed  in  Appendix  A.  The  number  of  interviews  conducted  in  each  of 
the  user /producer  communities  is  as  follows: 


^ser/Producer  Community 


Number  of  Interviews 


Environmental  Forecasting  56 

Environmental  Description  66 

Naval  Operations  49 

Transportation  46 

Ocean  Engineering  53 

Industrial  Operations  77 

Fishing  80 

Federal,  State  and  Regional  46 

Planning  and  Management 

Research  126 

Public  at  Large  13 

World  and  National  Data  Centers  lo 

Total  t>3u 


The  definition  of  user  communities  follows: 


1,  Environmental  Fereeast ing 


ESS A  Weather  bureau  and  Naval  Weather  orv ice  Forecasters  at  local 
(.VH  office  and  Fleet  Weather  Centrals)  and  national  (FNWC,  NMC .  SKSC), 
levels. 


/r.v  i  r  ona.cnt  a  1  Dose r  i  p  t  ion 


f edefa 

1 

A  V 

logica 

1  a:ui 

epresetuat  ivos  in  no  •'  1  ne  mapping  and  chart  ing,  geo- 
hvsi.al  survev  and  o,  canographi  c  survev  activities. 
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3 .  Naval  Operations 

Individuals  aboard  sb : u  and  on  shore  concerned  with  Che  planning  and 
execution  oi  naval  operations. 

4 .  Transpoi .ation 

Merchant  shipt  ing  companies,  U.S.  Coast  Guard  and  I'.S.  Maritime 
Administration. 

5 .  Ocean  Engineering 

Individuals  concerned  with  the  planning,  design  and  installation  of 
ocean  and  coastal  structures  and  vehicles  in  the  U.S.  Navy,  Army  Corps 
of  Engineers,  BCF  Exploratory  Ge-°r  Laboratories,  and  ocean  engineers 
in  private  industry. 

6.  Industrial  Operations 

Oil  and  gas,  geological  and  geophysical  survey,  and  rarine  able  laying 
companies . 

7 .  l^i_stu_n£ 

Commercial  t  ish ‘ng  orgar.icat  ions,  rocossors,  distrib..:  ;  :■ ,  :  i.-tu-ry 
resource  managers  and  fishery  scientists  i  included  i  :  >.*  !S»  •  e  irc'.i 
category) . 


s . 

V  ydc  V. 

i  1  ,  State  ana  Keviietu 

.i  IM.um: 

:\£  ' 

!.mau-:::v: 

WL  _ 

State 

r.ar  i  tu-  tYsonr^r  pi  a* 

iiH  :  s  and. 

r.anavua 

n  ;  Slat 

resource  .mu  water  tjuu  1  i  t  v  manager*.,  ?  ,*  d  e  i  a  !  w  . t  c  r  t  t  ; 

Research 

Scient  ists  in  universities,  naval  'ah.. rat-  ties,  and  Government 
research,  agencies  :UT  Lab  -rater  L  es  ‘  . 
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10 .  Public  at  Large 

Representatives  of  boating  associations;  proprietors  of  acquatic  stores; 
marine  conservation  and  recreation  organizations. 

11 .  korld  and  National  Data  Centers 

Directors  and  employees  of  world  and  national  data  centers. 

Owing  to  the  extent  and  detail  of  marine  data  activities,  this  survey  was  con¬ 
ducted  by  means  of  personal  interviews  with  individuals  in  the  categories 
identified  above.  An  example  of  a  completed  interview  guide  is  shown  in 
Appendix  B.  In  no  case  w?  ie  interview  guide  mailed  to  an  individual,  although 

in  some  cases  it  was  left  with  an  individual  for  completion  of  some  section(s) 
which  required  collection  of  additional  information  from  within  his  organization. 

It  was  important  that  the  persons  interviewed  not  simply  be  spokesmen  for  their 
organizations,  but  that  they  also  personally  involved  in  the  acquisition, 
processing,  or  use  of  marine  data.  Thus,  while  the  respondents  were  identified 
by  virtue  of  their  organizational  involvement  in  marine  data  affairs,  interviews 
represented  the  expert  opinion  of  knowledgeable  men. 

Interview  data  were  aggregated,  analyzed,  and  interpreted  to  determine  present  and 
probable  future  characteristics  of  the  marine  data  user  population.  Adequacies 
and  deficiencies  in  current,  data  service  and  the  extent  of  user  satisfaction  were 
identified.  Institutional  and  international  exchange  relationships  were  examined. 
(Chapter  IV,  Part  1  Report). 

In  addition  to  standard  data  derived  during  interviews,  respondents  were  asked  to 
illuminate  the  operation  of  the  present  marine  data  network  with  a  data  flow 
description  of  a  specific  marine  data  activity  »n  which  they  had  been  w  are 
personally  involved.  The  intent  of  these  data  flow  descriptions  is  to  identify 
the  nature  of  marine  data  flow  .  ‘om  original  acquisition  through  various  pro¬ 
cessing  channels  to  end-use.  (Chapter  fit  Part  I  Report;  Chapter  II,  Vol.  One , 
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Final  Report).  It  is  to  be  emphasized  that  these  data  flow  descriptions  represent 
"he  perspective  of  the  interviewees ,  and  that  no  judgement  of  completeness  or 

validity  in  all  areas  is  implied. 

While  the  selection  of  the  subject-matter  of  the  data  flow  descriptions  did,  to 
a  large  extent,  depend  on  the  interviewees,  attention  was  given  to  the  areas  of 
activity  listed  below.  In  these  cases  the  data  flow  descriptions  attempt  to  in¬ 
clude  such  information  as:  description  of  data;  original  and  proximate  source 
of  data  to  the  interviewee;  processing  performed  prior  to  its  availability  to 
the  interviewee  (where,  by  whom,  for  how  long,  etc.);  ease  and  regularity  of 
access;  adequacy,  relevance  and  value  to  the  interviewee;  quality;  timeliness; 

cost  of  acquisition;  processing  by  the  interviewee  and  his  end-use  or  output 
from  "he  data:  interviewee's  projected  future  needs  and  recommendations  for 
improved  data  services. 

1.  Ocean  observation  and  prediction  activities,  especially  as  these 
bear  on  more  accurate  and  longer  range  marine  and  continental  weather 
predictions . 

2.  Map  and  chart  production  services  as  performed  by  the  U.S.  Navy, 

Coast  and  Geodetic  Survey,  and  the  U.S.  Geological  Survey. 

3.  Academic  research  activities  of  marine  scientists  in  the  effort  to 
gain  new  knowledge  and  understanding  about  the  oceans  and  their 
processes,  especially  as  these  are  influenced  by  new  technology, 
disciplinary  and  research  goals. 

4.  The  use  of  foreign  data  by  U.S.  marine  scientists.  The  role  of  World 
Data  Center  A. 

5.  Usefulness  of  small  craft  charts  prepared  by  the  Coast  and  Geodetic 
Survey  for  recreational  sailors  and  sports  fishermen. 

6.  Environmental  services  forecasts  prepared  by  the  Bureau  of  Commercial 
Fisheries  for  west  coast  fisheries. 

7.  Marine  engineering  data  used  for  the  design,  testing  and  operation  of 
both  military  and  civilian  submersibles . 
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8.  Marine  engineering  aata  used  in  offshore  platform  construction, 
e.g.,  for  oil  drilling, 

9.  Coastal  warning  services,  especially  of  devastating  storms,  tsunamis 
and  storm  surges. 

10.  Marine  weather,  storm  and  wave  forecasts,  including  forecasts  for  the 
Great  Lakes,  especially  as  used  for  recreational  sailing,  sport  fishing, 
commercial  fishing  and  offshore  tower  and  drilling  operations. 

11.  U.S.  Merchant  Marine  services  and  products  provided  by  the  U.S.  Navy, 
including  nautical  charts,  sailing  directions,  pilot  charts,  etc. 

12.  Ship  track  routing  services  used  by  both  merchant  and  U.S.  Navy  ships 
to  avoid  storms  and  reduce  transit  time. 

13.  Research  and  publications  of  marine  scientists. 

14.  Regulatory  and  conservation  programs  related  to  water  quality  and  marine 
resources,  as  practiced  by  Federal,  State  anti  municipal  plainers. 

15.  Marine  environment  resource  development  activities  of  oil  and  mineral 
industries,  especially  in  regard  to  data  products  services  provided  by 
the  Federal  Government . 

16.  Sea  ice  forecasting  services  supporting  ice  area  operations  of  U.S. 
shipping,  Coast  Guard  and  Navy. 

17.  Beach  and  surf  forecasts  provided  by  ESSA  in  the  Los  Angeles  area. 

18.  Publications  by  BCF  of  the  "faunal  atlas"  series  summarizing  knowledge 
in  marine  biological  exploration  and  research. 

19.  Marine  data  activities  in  the  U.S.  Navy  supporting  the  design,  develop¬ 
ment,  test,  evaluation  and  operation  of  military  systems  and  the 
deployment  of  naval  forces. 

20.  Operations  and  functions  of  marine  and  marine-related  data  centers: 
National  Oceanographic  Data  Center;  Great  Lakes  Data  Center;  National 
Weather  Records  Center;  Smithsonian  Oceanographic  Sorting  Center; 

^ravity  and  magnetic  data  centers. 

21.  Sea  search  and  rescue  services  provided  by  the  Coast  Guard. 

22.  Marine  taxonomy,  especially  the  collection  and  processing  of  specimens. 

23.  ESSA's  mapping  and  charting  program  activities. 
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4 .  Product. 

The  product  of  Part  I  was  the  Part  I  Progress  Report  and  Appendices. 

Pa rt  II.  Delineation  of  Marine  Da*:a  and  the  Analysis  of  Selected  Data  Service 

1 .  Objective 

The  objective  of  Part  II  was  to  delineate  those  marine  data,  data 
products,  and  services  whose  management  requires  priority  attention  at 
the  national  level;  and  to  establish  needed  baseline  information  on 
data  service  operations,  including  an  inventory  of  data  resources  and 
service  capabilities.  This  objective  was  fulfilled  by  a  consideration 
of  current  and  projected  marine  data  and  data  products,  their  relevance 
to  national  goals,  and  the  adequacy  of  their  processing  as  currently 
performed  by  established  organizations,  agencies  and  centers.  (Chapters 
IX,  III  ar.d  IV,  Part  II  Report) 

2 .  Scope 

Part  I  of  the  study  produced  a  catalog  of  marine  data  and  data  products 
for  which  needs  exist.  Part  II  evaluated  these  data  and  products  to 
identify  a  critical  subset  in  terms  of  breadth  or  priority  of  demand, 
relevance  to  national  goals,  etc.  The  current  and  projected  avail¬ 
ability  of  these  data  and  the  service  operations  performed  on  them  was 
thus  more  preci  ely  defined  and  the  current  adequacy  of  service  opera¬ 
tions  as  performed  by  various  organizations,  agencies,  and  centers  was 
assessed . 

3 .  Approach 

The  approach  to  Part  II  was  directed  to  two  major  substantive  areas: 
data  and  services. 
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a.  Data 

Designation  of  the  marine  data  and  data  products  of  relevance 
to  the  achievement  of  national  goals  to  be  included  within  the 
scope  of  further  study.  This  designation  includes: 

.  Description  of  the  kinds,  forms,  coverage,  etc.,  of  marine 

data,  data  products  and  services  characterized  by  broad  demand, 
priority  need  and  strong  relevanca  to  national  goals.  (Chapter 
III,  Part  II  Report;  Chapter  III,  Volume  One,  Final  Report) 

.  In’-'intory  of  data  currently  available  in  various  categories 
designated  above  with  respect  to  their  source,  quality,  and 
benefit  of  use.  (Chapter  IV,  Part  II  Report;  Chapter  III,  Volume 
One,  Final  Report) 

.  Account  of  expected  extent  and  use  of  data  to  be  generated  by 
new  sensors  and  technology.  (Chapters  II  and  III,  Part  III 
Report;  Chapter  III,  Volume  One,  Final  Report;  Chapter  IV, 

Volume  Two,  Final  Report) 

.  Estimates  of  current  and  projected  amount  of  data  of  various 

kinds  and  from  various  sources,  rates  of  accumulation,  and  rates 
of  possible  obsolescence.  (Chapter  III,  Volume  One,  Final  Report) 

Based  upon  the  results  of  Part  I  and  the  above  descriptions,  unfulfilled 
data  needs  were  identified.  Such  circumstances  proved  to  be  the  result 
of  any  one  or  several  of  the  following:  data  are  not  being  collected;  needed 
data  processing  services  have  not  been  developed  or  activated;  data  are 
collected  but  are  not  available  to  all  who  require  them;  data  avail¬ 
ability  may  be  restricted  by  industrial  proprietary  controls;  data  usage 
may  be  restricted  by  security  classification  controls;  data  move  too 
slowlv  through  the  marine  data  network;  data  are  incompatible  in  time, 
space,  quality,  or  storage  media;  data  are  unavailable  in  useful  form. 

A  rationale  was  given  for  excluding  any  categories  of  data  that  are  not 
regarded  as  appropriate  for  subsequent  study.  (Chapter  III,  Part  II  Report) 
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b.  Services 

An  inventory  of  organizations  that  currently  perform  service 
functions  on  marine  data  was  made  and  their  processing  activi¬ 
ties  described.  Such  organizations  include  those  major  ones 
which  process  for  publication  or  store  for  retrieval  marine 
data  designated  in  section  3a  above.  The  form  and  extent  of 
required  coordination  of  data-related  functions  and  services 
was  evaluated.  State,  local  and  private  service  organizations 
were  sampled  selectively  to  assess  possible  means  for  obtain¬ 
ing  increased  access  to  their  data  holdings.  The  following 
aspects  of  these  services  were  emphasized: 

(1)  Affiliations,  sponsors,  suppliers,  and  customers  (users). 

(2)  Nature  and  size  of  data  collections,  including  sources  of 
data  input,  services  offered,  assessment  of  coverage,  and 
areas  of  overlap. 

(3)  Degree  and  kinds  of  existing  arrangements  for  coordination, 
data  exchange  anc  cooperation  on  domestic  and  international 
levels . 

(4)  Extent  and  practicality  of  expanded  cooperative  arrangements 
with  domestic  sources  and  users  of  marine  data,  such  as  State 
and  local  governments  and  private  organizations.  (Chapter  IV, 
Part  II  Report,  for  items  (1),  (2),  (3),  and  (4). 

(5)  Adequacy  of  services,  facilities,  and  potential  for  growth. 
(Chapter  IV,  Part  II  'deport.;  Chapter  IV,  Volume  Two,  Final  Repot 

(6)  Cost  analysis  of  major  service  operations.  (Chapter  VI,  Volume 
One,  Final  Report;  Chapter  IV,  Volume  Two,  Final  Report) 

4 .  Methodology 

a.  To  achieve  the  objectives  stated,  a  threshold  criterion  was  estab¬ 
lished,  depending  on  the  I'haractor  of  data,  purposes  and  benefits 
of  data  use,  service  requirements,  and  cost  factors,  which  facilitate 
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a  delineation  of  priority  data  and  products.  Several  future  fund¬ 
ing  levels  for  marine  data  management  operations  were  hypothesized 
in  order  to  provide  planning  options.  (Chapter  VI,  Volume  One, 

Final  Report;  Chapter  IV,  Volume  Two,  Final  Report.)  Similarly,  an 
analysis  was  performed  of  marine  information  service  operations  to 
assess  the  relative  importance  of  existing  service  agencies;  to 
identify  service  agencies  whose  capabilities  must  be  upgraded  to 
meet  current  and  projected  demands;  and  to  indicate  changes  that 
will  create  more  effective  operational  facilities.  (Chapter  IV, 

Part  II  Report;  Chapter  IV,  Volume  Two,  Final  Report) 

b.  The  determination  of  user  data  needs  made  in  Part  I  was  used  in 
Part  II  to  delineate  the  priority  data  and  data  products  whose 
management,  or  the  coordination  of  whose  management,  appears  to  be 
properly  placed  at  the  national  level.  Criteria  were  established, 
such  as  character,  value  and  importance  of  the  data,  number  of 
users,  criticality  of  the  data  need,  economic  benefit  of  data  use, 
etc.,  for  identifying  data  and  data  products  appropriate  for 
national  concern.  These  data  and  data  products  are  called  priority 
data  and  data  products.  The  methodology  employed  for  the  selection 
of  priority  data  and  products  was  originally  presented  in  Chapters 
II  and  III  of  the  Part  II  Progress  Report.  The  explanation  of  the 
methodology  has  been  expanded  in  Chapter  IV,  Volume  One,  of  the 
Final  Report.  Several  examples  of  the  work  sheets  which  were  used 
in  the  analysis  for  the  selection  of  priority  data  and  products  are 
contained  in  Appendix  D.  These  include  work  sheets  for  environmental 
description  products,  environmental  forecasting  products,  and  data. 

c.  An  inventory  was  made  of  those  marine  information  service  agencies 
and  data  centers  concerned  with  collecting  and  processing  primary 
data  on  a  regular  and  acknowledged  basis  in  order  to  determine 
which  existing  data  collection  and  processing  activities  should  be 
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part  of  a  national  program.  Criteria  which  were  used  for  including 
data  services  in  the  national  program  are:  size,  quality  and 
coverage  of  the  data  collection,  quality  and  timeliness  of  data 
accession;  and  type,  volume  and  cost  factors  of  primary  data 
products  produced.  (Chapter  IV,  Part  II  Report) 

d.  A  cost  feasibility  study  was  conducted  in  order  to  determine  which 
marine  data  products  and  services  should  be  upgraded  or  expanded 
as  part  of  a  national  program.  The  cost  feasibility  of  upgrading 
primary  data  and  services  in  a  national  program  was  determined 

by  examining  agency  costs  and  budgets  available.  Gross  agency 
costs  were  allocated  to  data  product  costs  and  compared  with 
user  benefits  derived  from  data  products.  (Chapter  VI,  Volume  One, 
Final  Report;  Chapter  IV,  Volume  Two,  Final  Report) 

e.  Selective  visits  were  made  to  some,  but  *  it  necessarily  all,  of 
the  organizations  performing  service  functions  on  marine  data  in 
order  to  issure  completeness  and  correctness  of  understanding  of 
their  processing  activities  on  the  categories  of  primary  data. 

Such  visits  took  the  form  of  personal  interviews  and  also  involved 
the  use  of  data  collection  forms.  An  example  of  a  completed  data 
collection  form  used  in  the  Part  II  study  is  contained  in  Appendix  C. 

5 .  Products 

The  results  of  the  Part  II  Study  were  presented  in  the  lart  II  Progress 

Report . 


' 
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Part.  III.  Evaluation  of  Data  Functions 
1 .  Objective 

The  objective  of  Part  III  was  to  assess  the  degree  to  which  ^ontt.  orary 
and  evolving  technology,  including  hardware,  procedures  and  methodology, 
is  being  applied  within  the  existing  and  planned  marine  d,  ta  network 
Attention  was  given  to  spe  ific  features  of  operations  which  cote 
be  amplified  and/or  mo  if-'  ;d  within  the  current  or  prospectic  1  stat^  of 
the  art  for  the  purpose  „  i’  creasing  the  efficiency  and  effec  ivern  ; 
of  this  network. 


Marine  data  and  data  products  delineated  in  Part  II  for  priority  con¬ 
sideration  constituted  the  focus  for  Part  III.  In  connection  with 
specific  data  functions  described  below,  the  study  investigated  sources 
of  current  inadequacies,  achievable  standards  of  performance,  and 
opportunities  for  significant  improvements.  Consideration  was  given, 
but  not  necessarily  limited  to,  those  marine  data  service  organizations, 
facilities  and  centers  visited  and/or  describeu  in  the  tart  II  study 
and  for  which  needed  improvements  in  data  service  operations  had  been 
identif led . 

3 .  Approach 

The  approach  to  Part  III  was  directed  M  tight  major  functions  involved 
in  the  operation  of  the  marine  data  network. 

a.  With  respect  to  the  technology  of  data  handling,  the  study  covered 
historic,  contemporary  and  future  collections,  and  considered  four 
Platform  proc essi ;  c_ i ta  conniu 1 i lea t ions  ;  land- 
ig  before  datu  are  deposited  wit'-’  a  service  ag  ncy ; 
pe r formed  at  service  agencies ) .  The  principal 


primary  points: 
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l 

technological  developments  related  to  the  handling  of  marine  data 

were,  identified,  and  the  opportunities  for  their  improvement 

were  appraised.  Tne  study  focussed  on  the  following: 

(1)  Automated  Equipment  Utilization.  Some  facets  of  marine  data 
handling  appear  archaic  in  light  of  developments  in  automated 
electronic  and  mechanical  devices  and  computer  technology  for 
collection,  identification,  storage,  retrieval  and  publication. 
Therefore,  automated  equipment  utilization  was  considered  both 
integrally  with  the  collection  of  priority  data  and  their  process¬ 
ing,  as  well  as  subsequent  thereto.  Of  particular  intertst 

was  the  employment  of  better  and  more  economical  services 
either  by  means  of  parallel  processing  of  marine  data  or  through 
computers  operated  on  a  sequential  time-shared  basis:  data 
processing  bv  on-board  computers;  use  of  analog-to~diPit3l 
converters;  use  of  random  access  mass  storage;  graphic  displays; 
and  automated  chart  preparation.  (Part  III  Report;  Chapter  V, 
Volume  One,  Final  Report;  Chapter  IV,  Volume  Two,  Final  Report) 

(2)  Dr ta  Common i ca t ions .  Data  communication  systems  and  techniques 
that  provide  for  the  transmission  of  data  from  collection  points 
to  processing  and  storage  facilities  were  investigated.  Com¬ 
munication  systems  that  transmit  data  between  service  agencies 
wert  also  studied.  ^Chapter  111,  Part  ill  Repert;  Chapter  V, 
Volume  One,  Final  Report;  Chapter  IV,  Volume  Two,  Final  Report) 

(3)  Media  and  Data  Codes.  (Chapter  ill.  Part  ill  Report) 

(4)  Inventory  A  countabi 1 itv.  There  does  not  now  exist  a  compre¬ 

hensive  national  marine  data  inventory.  Techniqu..-.  for  treating 
and  maintaining  an  account  of  marine  data  which  are  accumulated 
were  ft  com::  cndcu  .  (Chap1  r  IV,  !*  :rt  III  FU  ;  ,-r:  :  :  -ut  ive  sum¬ 

mary,  Final  Report;  Chapter  IV,  Volutin  Two,  Fin.il  Report) 
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(c)  Accessibility .  lunctional  requirements  for  access  to  marine 
data  holdings  were  identified.  (Chapter  IV,  Volume  Two,  Final 
Report) 

(d)  Quality  Control.  Requirements  for  quality  control  of  marine 
data  included  consideration  of  instrumentation  reliability, 
consistency  of  sampling  design,  and  control  of  post-observation 
manipulation.  (Chapter  II,  Part  III  Repot") 

(e)  Dissemination.  Dissemination  of  marine  dart  and  data  products 
was  investigated  to  assess  the  adequacy  of  existing  dissemina¬ 
tion  methods  'n  comparison  with  the  state  of  the  art  offering 
alternative  or  additional  techniques.  (Chapter  IV,  Volume  Two, 
Final  Report) 

(f)  Input  Structure.  Consideration  was  given  to  the  requirement  for 
for  establishing  standards  controlling  the  input  structure  of 
marine  data.  (Chapter  II,  Part  III  Report) 

(g)  Archival  Storage.  Functional  requirements  for  archival  storage 
of  marine  da" a  and  data  products  were  based  on  an  assessment  of 
current  storage  methods  and  retrieval  services.  (Chapter  IV, 
Volume  Two,  Final  Report). 

(h)  Data  Analysis.  Requirements  pertaining  to  data  analysis  refer 
to  the  methods  employed  by  centers  and  their  customers  inter¬ 
actively  for  analyzing,  reducing  and  packaging  marine  data  to 
make  them  more  generally  usable  and  useful.  (Chapter  IV,  Part  PI 
Report;  Chapter  IV,  Volume  Two,  Final  Report) 

4 .  Method o logy 

Performance  of  Part  III  was  prim, aril”  an  analytic  effort  augmented  by 
selective  interviews  with  appropriate  technical  experts.  Kmphasis  was 
placed  on  identifying  the  functional  requirements  and  os  i  'blishmg 
the  technical  feasibility  of  fulfilling  them. 
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5 .  Product 

The  product  of  Part  III  was  the  Part  III  Progress  Report. 

Part  IV.  National  Data  Program  for  the  Marine  Environment 

1 .  Obj  ectlve 

The  objective  was  to  prepare  a  Final  Report  of  the  Phase  II  study.  The 
Final  Report  consists  of  the  following:  a  set  of  recommendations  to 
he  Marine  Sciences  Council  regarding  desired  Federal  initiatives  to  up¬ 
grade  the  effectiveness  of  the  marine  data  network,  covering  all  phases 
of  marine  data  management  including  planning,  acquisition,  processing, 
storage  and  end-use;  appraisal  of  current  marine  data  networks,  marine 
data  requirements;  delineation  of  priority  data  and  products;  require¬ 
ments  and  input  of  technological  change  on  marine  data  management; 
evaluation  of  alternatives  for  improved  data  management;  a  recommended 
Technical  Development  Plan  (TDP)  which  proposes  specific  time-phased 
actions  by  designated  agencies,  requiring  both  short-  and  long-term 
implementation  to  ten  years,  that  will  result  in  the  desired  improvement 
in  the  operation  and  usefulness  of  the  marine  data  network. 

2 .  Scope 

Technical  analyses  conducted  during  preceding  and  final  parts  of  the 
Phase  II  study  form  the  basis  for  comprehensive  recommendations  for 
Federal  action  to  strengthen  marine  data  management  activities.  The 
emphasis  in  the  TDP  is  to  build  on  existing  capabilities  to  enhance  the 
effectiveness  of  the  marine  data  network  and  thus  facilitate  the  achievement 
of  desired  goals  of  improved  data  flow  and  the  scope,  quality,  and  timeliness 
of  marine  data  services  and  products. 

3 .  Approach 

a.  The  Final  Report  analyzes  requirements  and  specifics  functions  re¬ 
quired  for  planning  and  coordination  within  the  national  marine  data 
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management  program.  The  report  includes  statements  of  the  requirements 
for  data,  identifying  users,  purposes,  and  benefits  and  alternative 
means  for  satisfying  requirements,  and  the  advantages  and  disadvantages 
of  each.  Consideration  is  given  to  the  need  and  mechanism  for  coordinat¬ 
ing  marine  data  activities  at  the  Federal  level. 

b.  The  Technical  Development  Plan  presents  recommended  priorities,  criteria 
for  determining  priorities,  and  schedules  for  implementation,  as  well 
as  estimates  of  the  resources  necessary  to  implement  the  plan,  including 
personnel,  equipment  and  funds.  Options  of  the  plan  are  developed  based 
on  alternative  levels  of  assumed  Federal  funding.  Recommended  improve¬ 
ments  to  the  marine  data  operations  of  the  several  agencies  designated 
in  the  Technical  Development  Plan  fall  into  any  of  the  following  broad 
categories : 

11  Introduction  of  available  techniques  and  technology  in  order  to 
update  current  operations,  affecting  both  products  and  services, 
in  the  measurement  and  sampling  cr  the  marine  environment,  in  the 
quality  control,  analysis,  reduction  and  storage  of  data,  and 
in  retrieving  and  disseminating  data  to  the  user  community. 

2)  Identification  of  promising  opportunities  for  improvements  in  data 
functions  that  show  prospects  of  yielding  to  new  techniques  and 
technology  under  development  within  the  next  ten  years. 

3)  Improvements  in  the  data  acquisition  process — e.g.,  multiple  use 
of  data  acquisition  networks. 

4)  Modification  or  expansion  of  existing  and  proposed  data  handling 
activities  and  data  service  facilities  in  order  to  make  their 
services  more  complete,  responsive,  timely,  and  of  higher  quality, 
including  the  elimination  of  unnecessary  obstructions  to  data  access 
and  flow,  particularly  in  the  case  of  proprietary  data. 
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(5)  Development  of  new  data  service  activities  where  needed. 

(6)  Increasing  the  com'  cibility  of  marine  data  anu  data  products  at 
all  levels,  from  data  definitions  ( e  *  g . ,  units  of  measurement)  to 
intersystem  formats,  mediu  and  displays. 

(7)  The  exercise  of  Federal  responsibility  in  monitoring  the  performance 
of  agencies  within  the  national  marine  data  network,  and  in  assuring 
appropriate  coordination  with  internat.  nal  and  non-Federal  domestic 
organizations  engaged  in  the  acquisition,  irocessing,  storage  and 
dissemination  of  marine  data. 

4 .  Methodology 

A  benef it/performance/cost  analysis  has  been  made  for  options  of  the 

Technical  Development  Plan.  Factors  which  arc  considered  in  the  benefit/ 

pei-formnn.ee/cost  analysis  are: 

a.  Potential  benefits  in  relation  to  development  and  implementation  costs 

b.  Scope  and  intensity  of  validated  needs  for  data,  products  and  services 

c.  Trade-offs  among  technical  development  plan  options. 

d.  The  impact  of  technological  development  on  the  cost  of  data  service 
operations  in  the  next  decade. 

5 .  Produc  t 

The  Final  Report  consists  of  two  volumes:  Volume  One,  Nat  ional  Data 

Program  for  the  Marine  Environment,  and  Volume  Two,  Technical  Development 


Plan. 


I.  ORIGIN  ANI)  STATEMENT  OF  THE  PROBLEM 


INTRODUCTION 


The  purpose  of  this  chapter  is  to  introduce  the  reader  to  basic,  contemporary 
concepts  regard  lug  national  i  ..forma c ion  networks;  establish  a  perspective  for 
the  evolving  national  interest  in  marine  data  management  problems;  and  trace 
the  evolution  of  the  present  study.  A  decade  ago,  the  importance  and  feasi¬ 
bility  of  integrating  data — and  information-handling  systems  into  organized, 
articulated  form  was  virtually  ignored.  Even  today,  the  problem  is  often 
thought  to  be  principally  a  matter  for  organizational  solution.  Indeed, 
organizational  issues  are  not  trivial,  but  technology  is  not  the  child  of 
organization.  It  is  capable  of  adapt i nb  to  a  wide  Vuikl;  o''  organizational 
configurations.  More  to  the  point,  technology  has  an  intrinsic  compelling 
appeal  'or  application.  The  last  ton  years  have  witnessed  t ho  continuing 
development  of  information  systems  technology  to  the  point  where  it  offers 
realistic  solutions  to  the  manag  ent  of  scientific  and  technical  information 
in  many  fields — and  it  is  being  applied  to  this  end  in  some  few.  It  is  no 
longer  visionary  to  conceive  of  its  application  in  any  field,  inejuding  the 
marine  sciences.  A  crucial  part  of  the  entire  marine  sciences  program  is  that 
of  data  management.  For  in  this,  as  in  such  areas  as  medicine,  education, 
space  exploration,  and  peaceful  application  of  nuclear  science,  husbandry  of 
data  must  be  accomplished  to  assure  maximum  exploitation  of  available  data 
by  the  widest  possible  audience. 

NATIONAL  INFORMATION  NETWORKS 

The  intellectual  concept  of  national  information  networks  based  upon  the 
tools  and  techniques  of  automation  may  bo  said  to  have  begun  with  Vannevar 


Bush's  article,  "As  Me  May  Think"  which  appeared  in  the  Atlantic  Honriily, 

July,  1945.  However,  the  active  concern  of  the  scientific  establishment  in 
the  Executive  Office  of  the  President  with  the  management  of  scientific  and 
technical  information  dates  effectively  from  1958.  In  that  year,  the  President's 
Scientific  Advisory  Committee  (PSAC)  formed  a  panel  chaired  by  W.  0.  Baker  to 
report  on  "Improving  the  Availability  of  Scientific  and  Technical  Information 
in  th°  United  States."  Recommendations  contained  in  this  report  were  instru¬ 
mental  in  the  creation  of  the  National  Science  Foundation's  Office  of  Science 
Information  Services.  Another  PSAC  panel  was  constituted  in  1962,  under  the 
chairmanship  of  A.  M.  Weinberg,  to  analyze  broad  responsibilities  of  the 
technical  community  and  the  government  in  the  handling  of  scientific  and 
technical  information.  The  Weinberg  Report,  "Science,  Government,  and 
Information,"  was  published  in  January,  1963,  and  includes  a  large  number  of 
recommendations  to  the  technical  community  and  to  government  agencies  con¬ 
cerning  future  actions  to  improve  the  communication  of  scientific  and  technical 
information.  In  the  words  of  the  report,  its  "major  findings  and  recommendations" 
are  that  "the  working  scientist  must  share  many  of  the  burdens  that  have  tra¬ 
ditionally  been  carried  by  the  professional  documentalist .  The  technical  com¬ 
munity  generally  must  devote  a  larger  share  than  heretofore  of  its  time  and 
resources  to  the  discriminating  management  of  the  ever-increasing  technical 
record.  Doing  less  will  lead  to  fragmented  and  ineffective  science  and 
technology. "  It  asks  that  "each  federal  agency  concerned  with  science  and 
technology .. .accept  its  responsioility  for  Information  activities  in  relevant 
fields,  and... devote  an  appreciable  fraction  of  its  talent  and  other  resources 
to  the  support  of  information  activities." 

Concurrently,  a  task  force  appointed  by  the  President's  Special  Assistant  for 
Science  and  Technology,  under  the  chairmanship  of  J.  H.  Crawford,  focused  more 
specifically  on  arrangements  within  the  government  itself.  This  report, 
"Scientific  and  Technological  Communication  in  the  Government:  Task  Force 
Report  to  the  President's  Special  Assistant  for  Science  and  Technology,"  was 
is. ued  in  April,  1962.  This  report  suggested  l  organization  and  reorientation 


of  informal  i  oil  management  witn.n  government,  with  emphasis  on  1  eadersii  ip,  polio 
formulation,  and  support  from  the  exeunt i ve  branch.  It  a i so  recommended  that 
each  research  and  development  agency  set  up  an  off  ice  to  provide  agency-wide 
direction  and  control  of  information  activities. 

Also  in  1962,  the  Federal  Council  for  Science  and  Technology  created  the  Com¬ 
mittee  for  Scientific  Information  under  the  auspices  of  the  Office  of  S<-  ienee 
and  Technology,  Executive  Office  of  the  President.  In  1964,  the  name  of  the 
committee  was  changed  to  Committee  on  Scientific  and  Technical  Information 
(COSATI)  to  indicate  that  its  scope  of  interest  included  both  technical  and 
scientific  information  activities.  The  objectives  of  this  committee  are: 

1.  To  develop  among  the  executive  agencies  of  the  government  e  coordinated 
but  decentralized  scientific  information  system  for  professional  users. 

2.  To  cooperate  with  non-government  agencies  in  the  coordinated  devoir;' 
ment  of  scientific  and  technical  formation  systems  of  national 
character. 

3.  To  ro'-ommend  standard,  methodology  and  systems,  as  well  as  new  programs 
especially  experimental  ones. 

4.  To  identify  and  recommend  assignments  of  responsibility  among  federal 
agencies  and  to  review  resources  assigned  to  agency  programs. 

3.  To  facilitate  inter-agency  coordination  at  management  levels  and  to 
recommend  management  policies  and  procedures  for  agency  information 
act  ivit  ies. 

lu  addition  to  standing  panels,  the  committee  has  created  task  forces  for 
specific  purposes.  One  of  these  is  the  COSATI  Task  Group  on  National  Systems 
for  Scientific  and  Technical  Information,  formed  in  the  fall  of  196+  at  the 
request  of  the  President's  Special  Assistant  for  Science  and  Technology.  Task 
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gtoup  assignments  have  been  to  (a)  inventory  and  evaluate  the  resources  currently 
committed  to  U.S.  scientific  and  technical  information  activities  as  well  as 
to  determine  the  requirements  of  various  user  communities,  and  (b)  recommend 
plans  for  the  systemization  of  the  national  aggregate  activities  which  provide 
guidance  for  both  government  and  the  private  sector. 

COSATI  has  initiated  and  directed  several  study  contracts  on  national  systems, 
two  of  which  are  especially  noteworthy:  National  Document-Handling  Systems 
for  Science  and  Technology;  System  Development  Corporation,  John  Wiley  and 
Sons,  Inc.,  New  York,  1967;  and  Study  of  Scientific  and  Technical  Data 
Activities  in  the  United  States;  Science  Communication,  Inc.,  Clearinghouse 
for  Federal  Scientific  and  Technical  Information,  AD-670606,7,8,  1968.  Both 
reports  describe  deficiencies  in  the  existing  national  information  network 
wit'.,  respect  to  document-handling  and  data-handling,  respectively,  and  rec- 
comend  a  variety  of  federal  initiatives  and  system  configuration  proposals  to 
overcome  these  deficiencies.  The  second  report  is  perhaps  the  only  national 
study  addressed  to  the  handling  of  data  per  se,  rather  than  derivations 
therefrom,  such  as  abstracts,  documents,  conferences,  etc. 

The  National  Science  Foundation  Act  of  1950,  established,  authorized,  and 
directed  the  Foundation  "to  foster  the  interchange  of  scientific  informa. xon 
among  scientists  in  the  U.S.  and  in  foreign  countries."  Upon  passage  of  the 
National  Defense  Education  Act  of  1958,  the  Foundation  was  additionally 
directed  "to  provide,  or  arrange  for  the  provision  of,  indexing,  abstracting, 
translating,  and  other  services  leading  to  a  more  effective  dissemination  of 
scientific  information"  and  "to  undertake  programs  to  develop  new  or  improved 
methods,  including  mechanized  systems,  for  making  scientific  information 
available."  The  Act  also  charters  the  Scientific  Information  Council  as  an 
advisory  group  to  the  Office  of  Science  Information  Services,  created  to  super¬ 
sede  the  former  Office  of  Scientific  Information.  In  1964,  the  Office  of 
Science  and  Technology,  Executive  Office  of  the  President,  assumed  responsi¬ 
bility  for  leadership  and  coordination  among  government  agencies,  including 
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the  NSF,  while  NSF  retained  responsibility  for  the  non-federal  scientific 
community  in  regard  to  the  husbandry  of  scientific  and  technical  information, 
both  for  its  own  and  the  government's  purposes. 

Among  the  many  activities  to  which  NSF  either  contributes  or  provides  full 
financin',  support,  specific  ntention  should  be  made  of  the  Committee  on 
Scientific  and  Technical  Communication  (SATCOM),  created  jointly  by  the 
National  Academy  of  Sciences  and  the  National  Academy  of  Engineering. 
Established  in  1966,  SATCOM  is  completing  its  final  report  which  will  analyze 
the  broad  spectrum  of  national  scientific  and  technical  information  networks 
and  recommend  courses  of  action  for  botli  the  Federal  and  private  sectors  to 
enhance  the  utility  of  these  networks. 

The  National  Science  Foundation  is  also  the  principal  funding  agency  for  the 
Science  Information  Exchange  (S1E) ,  operated  by  the  Smithsonian  Institution. 

The  SIE  receives,  organizes  and  disseminates  information  about  current  scien¬ 
tific  research.  Its  basic  mission  is  to  provide  information  for  planning 
and  managing  research  activities,  whether  they  are  government  or  non-govern¬ 
ment  supported,  before  such  information  might  otherwise  be  available.  It 
promotes  the  exchange  of  information  concerning  current  research,  focusing 
on  the  pre-publication  phase,  to  compensate  for  the  gap  between  the  time  a 
research  project  is  initiated  and  the  time  its  results  become  generally 
available  in  a  publication.  In  1967,  over  122,000  records  of  research 
projects,  planned  or  in  progress,  were  registered  with  SIE;  of  this  total, 
some  2,000  were  directly  concerned  with  the  marine  sciences. 

Although  necessarily  restricting  its  consideration  to  library  services,  mention 
should  be  made  of  the  President's  Committee  on  Libraries  and  the  related 
National  Advisory  Commission  on  Libraries.  Established  by  Executive  Order 
in  1966,  the  Commission  was  charged,  among  other  things,  to: 

"Make  a  comprehensive  study  and  appraisal  of  the  role 
of  libraries  as  resources  for  scholarly  pursuits  as 
centers  for  the  dissemination  of  knowledge,  and  as 
components  of  the  evolving  national  information  systems." 
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Under  the  chairmanship  of  Douglas  M.  Knight,  the  Commission's  report  was 
submitted  in  July,  1968,  and  includes  in  its  recommendations  substantially 
increased  federal  responsibility  for  establishing  policy  and  for  the  creation 
of  permanent  federal  offices  for  planning  and  for  technological  research  on 
library  and  information  science  in  all  its  aspects. 

The  international  community,  through  the  mechanism  of  the  United  Nations,  has 
recently  become  active  in  addressing  the  problem  of  scientific  and  technical 
information  exchange.  Operating  under  the  joint  auspices  of  the  United 
Nations  and  UNESCO,  the  International  Council  cf  Scientific  Unions  (ICSU) 
became  opecable  in  1967  for  the  purpose  of  promoting  the  formation  cf  advisory 
groups  in  the  twelve  international  scientific,  unions  and  six  member  countries 
composing  the  Committee.  in  addition  to  the  Science  information  Exchange 
des^  ibed  above,  the  Smithsonian  Institution  also  operates  the  International 
Exchange  Service  (IES),  wnich  is  the  f 'cal  point  in  the  federal  sector  for 
the  exchange  of  documents  with  other  countries  in  accordance  with  establish^ 
agreements  between  the  nations  concerned. 


T'ue  lecoid  of  attention  and  effort  devoted  to  the  problem  of  scientific  and 
technical  information  exchange,  both  nationally  and  internationally,  could 
be  expanded  many  times.  It  has  been  the  purpose  of  this  review  simply  to 
Identify  mghi ignts  u f  lIhs  a».d  suggest  tnat  the  momentum  observed 

within  the  last  decade  is  increasing  and  can  be  predieted  to  increase  in  the 
future.  On  signing  the  Public  Broadcasting  Act  of  1967,  for  example,  then 
President  Lyndon  Johnson  stated: 

"I  believe  the  time  lias  ccme  to  stake  another  claim  in  the 
name  of  all  the  people,  stake  a  claim  based  upon  the  combined 
resources  of  communications.  I  believe  the  time  has  come  to 
enlist  the  computer  and  the  satellite,  as  well  as  television 
and  radio  and  to  enlist  them  in  the  cause  of  education.... 

We  must  consider  new  ways  to  build  a  great  network  for  knowl 
not  Just  a  broadcast  system,  but  one  that  employs  every  means 
of  sending  and  storing  information  ”hat  the  individual  can  use... 
such  a  system  could  involve  other  nations,  too  —  it  could  involve 
a  partnership  to  share  knowledge  and  thus  to  enrich  all  mankind." 
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PERSPECTIVE  OF  MARINE  DATA  MANAGEMENT 

In  the  context  of  increased  attention  and  momentum  to  the  creation  of  national 
and  international  information  networks,  recognition  has  been  given,  and  actions 
undertaken,  with  respect  to  the  specialized  probJems  of  discipline — oriented 
and  applications-oriented  data  management.  In  the  case  of  the  former,  the 
establishment  of  a  national  network  of  biomedical  information,  under  the 
auspices  of  the  National  Library  of  Medicine,  is  an  outstanding  example. 

Another  example  is  the  creation  of  Educational  Resources  Information  Centers 
under  the  sponsorship  of  the  U.3.  Office  of  Education.  In  the  non-federal 
sector,  professional  societies,  such  as  the  American  Institute  of  Physics 
and  the  American  Chemical  Society,  have  frequently  taken  an  aggressive  lead 
in  establishing  advanced  systems  for  data  and  information  exchange.  In  the 
case  of  applications-oriented  data  management,  the  National  Aeronautics  and 
Space  Administration  (NASA)  and  the  Atomic  Energy  Commission  (AEC)  have  been 
active  in  establishing  systems  for  the  broadest  possible  dissemination  of 
d \ta  and  information  to  the  scientific:  and  technical  community.  It  is  note¬ 
worthy  that  each  of  these  agencies  was  specifically  charged  with  this  res¬ 
ponsibility  in  its  respective  enabling  legislation. 

The  marine,  sciences  community  has  never  had  the  direction  and  monetary  support 
enabling  it  to  develop  a  well  organized  and  articulated  system  for  managing 
marine  data.  Producers  and  users  of  marine  data  now  include  more  than  30 
bureaus  in  15  federal  departments  and  agencies;  30  coastal  and  Great  Lakes 
State  governments  concerned  with  developing  and  regulating  the  use  of  marine 
resources;  250  federal,  state,  academic  and  private  laboratories  involved 
in  marine  research;  1,100  U.S.  flag  merchant  ships;  100,000  commercial 
fishermen;  several  milHon  sport  fishermen;  tens  of  thousands  of  marine  data 
users  in  oil  and  other  industrial  firms;  tens  of  millions  of  recreational 
swimmers,  fishermen,  and  boaters  in  the  coastal  and  Great  Lakes  States;  and 
more  than  7,000  scientists,  engineers,  specialists,  technicians,  and  others 
engaged  in  marine  research  and  development  activities.  Collecting,  processing. 
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and  distributing  marine  environmental  data  within  this  community  have  been 
performed  within  a  complex,  loosely  structured  framework  which  has  evolved 
over  tune  in  response  to  a  variety  of  separate  and  sometimes  unique  require¬ 
ments. 

Recognition  of  the  inefficiencies  in  the  management  of  marine  sciences  data 
has  not  been  lacking  During  the  196Q's,  indeed,  three  of  the  four  generally 
acknowledged  national  marine  data  centers  were  established:  National  Ocean¬ 
ographic  Data  Center  (NODC)  in  1961;  Smithsonian  Oceanographic  Sorting  Center 
(SOSC)  in  1963;  and  the  Great  Lakes  Regional  Data  Center,  operating  within  the 
U.S.  Lake  Survey  of  the  Corps  of  Engineers,  in  1964.  The  fourth  national 
data  center,  National  Weather  Records  Center  (NWRC) ,  had  been  established 
in  951  and  was  assigned  to  the  Environmental  Science  Services  Administration 
(ESSA)  upon  its  formation  in  1965. 

In  1966,  the  Congress  enacted  the  "Marine  Resources  and  Engineering  Development 
Act  of  1966,"  (Public  Law  89-454)  "to  provide  for  a  comprehensive,  long-range 
and  coordinated  national  program  in  marine  science,  to  establish  a  National 
Council  on  Marine  Resources  and  Engineering  Development,  and  a  Commission  on 
Marine  Science,  Engineering  and  Resources..."  Both  the  Council  and  the 
Commission  were  charged  to  contribute  to  the  objective  of  "the  effective 
utilization  of  the  scientific  and  engineering  resources  of  the  nation,  with 
close  cooperation  among  all  interested  agencies,  public  and  private,  in  order 
to  avoid  unnecessary  duplication  of  effort,  facilities,  and  equipment...." 

Under  the  chairmanship  of  Julius  A.  Stratton,  the  Commission  issued  its  report 
in  January,  1969.  In  addition  to  a  principal  recommendation  for  reorganiza¬ 
tion  of  many  federal  government  marine-related  agencies  into  a  new  agency, 
the  Commission  Report  contains  the  observation  that: 

"All  users  of  the  sea  and  the  scientific  community  look  to  the 
federal  government  to  establish  and  maintain  appropriate  data 
centers  for  the  storage,  retrieval,  and  dissemination  of  such 
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data....  There  is  no  coordinated  system  of  data  centers 
for  storing  and  retrieving  oceanographic  data.  Unless  such 
a  system  can  be  established  quickly,  the  agencies  literally 
may  be  overwhelmed  by  the  volumes  of  new  data  generated  by 
expanded  research  programs  and  the  increased  use  of  con¬ 
tinuous  sensing  and  recording  devices...." 

The  report  states  that  the  funding  for  three  of  the  national  data  centers  is 
inadequate  and  recommends  that  "the  National  OceanograDhic  Data  Center,  the 
National  Weather  Records  Center,  and  the  Smithsonian  Oceanographic  Sorting 
Center  be  adequately  supported  to  enable  them  to  keep  up  with  the  growing 
volume  of  marine  data  and  to  take  advantage  of  modern  storage  and  retrieval 
technology . " 

Dealing  e^en  more  broadxy  with  the  problem  of  marine  data  management,  the 
President,  in  his  first  annual  marine  science  report  to  the  Congress, 

"Marine  Science  Affairs — A  Year  of  Transition,"  February,  1967,  noted  the 
following : 

1)  "Studies  have  shown  evidence  of  previous  deficiencies  in 
the  Nation's  marine  data  handling;  delays  in  filing;  archaic 
handling  methods;  lack  of  critical  evaluation  and  inadequate 
identification  of  purpose." 

2)  "The  exploration  of  the  oceans  has  been  a  somewhat  random 
and  often  uncoordinated  process.  There  has  never  been  wide¬ 
spread  agreement  among  the  marine  science  community,  as  there 
is  in  some  other  fields,  as  to  data  handling  procedures  and 
standards  with  the  result  that  materials  are  not  as  coherent 
and  systematic  as  we  now  desire.  In  the  meantime,  technology 
now  makes  it  possible  to  accumulate  data  at  a  vastly  faster 
rate." 

3)  "As  the  problems  to  be  solved  become  more  complex,  global 
in  scope,  and  multidisciplinary  in  content,  the  data  consumers 
will  be  less  able  to  produce  their  own  raw  materials  and  will 
become  more  dependent  .  ■■  the  work  of  others.  To  prevent  un¬ 
necessary  and  costly  duplication  in  the  data  collection — 

the  most  costly  part  of  marine  sciences — collected  data  should 
be  readily  available  to  all  users  consistent  with  the  need  for 
national  security." 
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The  report  states  the  objective  that  "any  future  system  to  improve  the  manage¬ 
ment  of  data  should  deal  in  one  consistent  way  with  data  from  its  source  through 
authentication,  indexing,  filing  and  retrieval.  Such  a  system  involves  not 
only  the  data  commodity  itself,  but  intimately  involves  the  variety  of  public 
and  private  users  and  contributors,  the  information  handling  organizations, 

.-’nd  administrative  and  support  activities.  When  we  refer  to  a  system,  inci¬ 
dentally,  we  do  not  necessarily  anticipate  a  centralized  operation,  but  include 
the  articulation  of  a  number  of  specialized  data  centers  appropriately  linked 
and  meeting  quality  standards."  On  the  basis  of  this  analysis  of  the  urgent 
need  for  improvements  in  the  handling  of  marine  data,  from  initial  acquisition 
through  the  various  stages  of  processing,  storage,  retrieval  and  end-use, 
the  National  Council  on  Marine  Resources  and  Engineering  Development  initiated 
a  major  study  to  develop  a  National  Data  Program  for  the  Marine  Environment. 
While  the  results  of  this  study  are  to  apply  to  national  marine  data  manage¬ 
ment  activities,  it  should  be  noted  that  these  include  U.S.  involvement  and 
desire  to  promote  international  marine  data  exchange.  The  International 
Council  of  Scientific  Unions  (ICSU)  is  a  non-governmental  organization,  and 
includes  nine  scientific  unions  and  scientific  committees  having  an  important 
interest  in  marine  problems.  Inter-governmental  organizations  within  the 
United  Nations  system  include  the  United  Nations  Education,  Scientific  and 
Cultural  Organization  (UNESCO),  within  which  the  Inter-governmental  Oceano¬ 
graphic  Commission  (IOC)  operates,  and  which  has  the  responsibility  for 
organizing  the  international  exchange  of  oceanographic  data  through  World 
Data  Centers.  The  Commission  has  organized  large  cooperative  investigations 
in  the  Indian  Ocean,  tropical  Atlantic  and  western  North  Pacific,  and  is  now 
organizing  such  work  in  the  Caribbean  and  Mediterranean,  The  IOC  has  been 
designated  to  play  a  leading  role  in  coordinating  the  International  Decade  of 
Ocean  Exploration,  proposed  by  the  United  States  and  adopted  by  resolution  of 
the  U.N.  General  Assembly  in  December,  1968.  Other  U.N.  intergovernmental 
organizations  bearing  on  the  marine  sciences  are  the  Food  and  Agriculture 
Organization  (FAO) ;  the  World  Meteorological  Organization  (WMO) ,  responsible 
for  the  development  of  the  World  Weather  Program;  the  International  Atomic 
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Energy  Agency;  the  Inter-governmental  Maritime  Consultative  Organization  (IMCO); 
and  the  World  Health  Organization  (WHO). 


EVOLUTION  OF  NATIONAL  MARINE  DATA  MANAGEMENT  PROGRAM 

The  overall  objective  of  the  study  initiated  ty  the  National  Council  on  Marine 
Research  and  Engineering  Development,  referred  to  hereafter  as  the  Marine 
Sciences  Council,  is  to  "identify,  formulate,  and  evaluate  requirements  for 
information  and  data  management  in  support  of  the  endeavor  to  develop  the  full 
potential  of  the  marine  environment."  This  quotation,  taken  from  the  Request 
for  Proposal  Issued  by  the  Government  in  May,  1967,  is  consistent  with  the 
new  initiatives  recommended  by  the  President  in  his  first  annual  marine 
sciences  report,  and  illustrates  the  broad  scope  of  the  study  objectives.  It 
implies  the  necessity  to  examine  the  application  of  marine  data  and  data  pro¬ 
ducts  in  all  significant  areas,  ranging  from  citizen  recreation  to  naval 
operations.  It  clearly  specifies  the  requirement  to  analyze  the  derivation 
and  dissemination  of  marine  data  in  all  stages  of  processing,  from  initial 
acquisition  to  end-use. 

The  project  has  been  conducted  in  two  phases.  The  first  phase  was  initiated 
in  June,  1967,  and  was  documented  in  a  two-volume  final  report,  "Phase  I  Final 
Report:  National  Data  Program  for  the  Marine  Environment,"  published  in 
December,  1967.  The  principal  tasks  of  this  phase  were  to:  review  prior 
studies;  survey  relevant  literature;  collate  existing  agency  plans;  and  develop 
a  Phase  II  plan.  The  focus  of  concentration  was  on  federal  government  opera¬ 
tions,  but  did  not  exclude  state  and  local  government  activities,  private 
institutions,  commercial  organizations,  and  international  exchange. 

The  conclusion  of  this  phase  of  the  study  was  that  a  loosely-connected  national 
marine  data  network  does  exist;  whether  it  deserves  to  be  called  a  sysiem  is 
probably  a  matter  of  individual  taste.  Prior  surveys,  studies,  and  plans  have 
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identified  shortcomings  in  the  effective  operation  of  this  network  and  have 
made  recommendations  for  system  improvements.  Among  the  shortcomings  noted 
by  the  report  of  the  Council's  Phase  I  study  were  the  following: 

1.  Lack  of  a  central  index  or  directory  of  national  marine  data 
sources  and  services; 

2.  Lack  of  coordinated  planning,  programming,  and  budgeting  capa¬ 
bility  to  assure  orderly  evolution  of  the  national  marine  data 
network; 

3.  Absence  of  a  mechanism  for  "load-balancing"  at  the  national 
level  to  match  data  management  capabilities  against  major 
program  requirements; 

4.  Absence  of  a  central  index  of  legislation  and  policy  relating 
to  the  U.S.  position  regarding  the  ocean  and  its  exploitation; 

5.  No  unified  incentive  structure  to  motivate  either  organizations 
or  individuals  to  cooperate  in  improving  the  effectiveness  of 
the  overall  marine  data  system. 

The  second  phase  of  the  study  was  initiated  in  March,  1969.  Based  on  the 
findings  of  Phase  I,  coupled  with  corroborating  sources,  the  Marine  Sciences 
Council  staff  observed  that  marine  data  are  not  moving  expeditiously  from 
acquisition  to  end-product  or  to  data  centers  equipped  to  make  them  rapidly 
accessible  for  use.  Both  increases  in  data  traffic  and  changes  in  the  character 
and  quality  of  data  resulting  from  new  technology  will  impose  additional  pro¬ 
blems  of  data  management  in  the  future.  Advances  in  marine  science  depend 
critically  upon  the  effective  flow  of  information.  The  data  commodity  and 
related  products  and  services  must  be  shared  more  widely  if  the  country  is  to 
achieve  desired  objectives  in  the  ocean. 
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Phase  II  of  the  study  was  performed  in  a  series  of  interrelated  parts.  These 
were : 

Part  1:  Analysis  of  the  Needs  of  Marine  Data  Service  Customers 

Part  2:  Delineation  of  Priority  Marine  Data  and  Products  and 
the  Analysis  of  Selected  Data  Services 

Part  3:  Analysis  of  Data  Functions 

Part  4:  National  Marine  Data  Prog'  i  for  the  Marine  Environment 

The  general  conclusions  reached  by  the  Part  I  study  are  presented  below. 

These  conclusions  were  based  on  an  interview  survey  of  some  630  persons 
representing  a  sample  of  the  principal  producer/user  communities  described 
in  Chapter  II. 

•  There  are  general  classes  of  marine  data  which  are  common  to  the 
needs  of  several  user  categories.  Among  these  classes  are 
forecasting  data,  survey  or  track-line  data,  ocean  station  data 
and  coastal  zone  data.  Not  only  do  these  classes  of  data  serve 
multiple  users,  but  they  have  distinctive  short-term  (e.g., 
environmental  forecasting)  and  long-term  (e.g.,  environmental 
description)  values,  and  hence  form  a  basis  for  projecting  future 
requirements . 

•  Management  of  existing  marine  data  resources  is  diffuse  and  frag¬ 
mented.  Today's  marine  data  management  system  evolved  without 
coordinated  planning,  but  rather  in  response  to  requirements 
that  were  largely  unrelated.  Prospects  are  dim  for  the  most 
effective  use  of  these  data  under  present  policies  and  priorities. 

•  Our  national  supply  of  data  has  already  outstripped  our  capacity 
to  extract  its  maximum  usefulness.  Much  of  the  existing  data  is 
not  used  simply  because  there  "e  not  plans  or  organizational 
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responsibilities  to  produce  those  products  for  which  it  ? 
appropriate. 

»  Insufficient  attention  has  been  paid  to  the  tailoring  and  human 
engineering  of  many  marine  data  products,  and  in  educating 
recipients  in  the^r  use.  to  satisfy  the  needs  of  the  constituency. 

•  We  do  not  have  adequate  or  uniform  knowledge  about  the  resour  s 
and  characteristics  of  the  ocean  environment.  Compared  to  its 
use  by  man,  for  example,  we  know  far  less  about  the  nearshore 
coastal  zone  than  we  know  about  the  deep  ocean. 

•  As  a  nation,  we  will  become  increasingly  dependent  on  marine 
resources.  There  consequently  mus..  be  an  appropriate  role  and 
responsibility  f^r  the  Federal  government  in  the  coordination  of 
marine  data  management  to  assure  the  effectiveness  with  which 
these  resources  are  developed  and  applied. 

In  Part  2,  the  problem  was  to  delineate  and  d  scribe  certain  priority  marine 
data,  data  products,  and  data  service  operations.  The  term  priority  is  meant 
to  refer  to  data,  products,  and  services  which  bear  importantly  on  stated 
national  goals,  which  were  considered  deficient  in  the  survey  of  users’  needs, 
and  for  which  specific  recommendations  are  to  be  made  to  improve  their  quality, 
timeliness  and  usefulness.  Omission  of  a  product  from  the  priority  class  is 
not  a  measure  of  Its  intrinsic  value,  but  racier  signifies  that  upgrading  is  of 
lesser  urgency  than  for  those  products  included  in  the  priority  list.  Also, 
the  omission  of  a  product  from  the  priority  class  should  not  be  interpreted  as 
a  recommendation  of  this  study  to  decrease  the  present  level  of  support  provided 
to  non-priority  products.  Indeed,  it  is  recognized  that  each  agency  having  re¬ 
sponsibility  for  the  furnishing  of  non-priority  products  will  be  alert  to  future 
changes  in  user  needs  in  order  to  upgrade  these  products  when  necessary. 
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Table  1-1  lists  the  environmental  forecasting  priority  products. 

TABLE  1-1 

FORECASTING  PRIORITY  PRODUCTS 


Existing  Forecasting  Priority  Products 


a  Hemispheric  Weather  charts 
(Analyses  and  Prognoses) 

Wave  Height  Forecasts 

Extended  Range  Weather  Forecasts 

Coastal  Weather/Wave  Forecasts 

High  Seas  Weather  Forecasts 

Storm  Surge  Advisories  (Storm 
Tide  Warning  "’lletins) 

Tropical  Cyclone  Advisories 

Surf  Forecasts 

Tsunami  Warnings 


Products  Obtained  from  Satellite 
Remote  Sensors 

Sea  Surface  Temperature  Charts 
Sea  Ice  Forecasts 
Domestic  Ice  Forecasts 
Thermal  Structure  Forecasts 
Estuarine  Flushing  Predictions 
Fishery  Products  Reports 
Fishery  Advisories 

Fishery  Abundance  Forecasts 


New  Forecasting  Priori ty  Products 


•  Sea-Air  Energv  Exchange  Forecasts 

•  Subsurface  Current  Forecasts 

•  Upwelling  Forecasts 


•  Sea  Surface  Water  Level  Forecasts 
(Meterological  Tides) 

•  Inland  Lakes  Ice  Forecasts 
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Table  1-2  lists  the  descriptive  priority  products. 


TABLE  1-2 

DESCRIPTIVE  PRIORITY  PRODUCTS 
Existing  Descriptive  Priority  Products 

'ft 

Marine  Historical  Environmental  Products 

.  Climatological  Atlases  (including  Historical  Northern 
Hemisphere  Daily  Weather  Map  Series) 

•  Wave  and  Swell  Charts 

•  Sea  Surface  Temperature  Atlases  and  Charts 

•  Surface  Current  Charts 

•  Ice  Atlases 

Pilot  Charts 

Water  Column  Properties  Data  Products 

•  Ocean  Station  Atlases 

•  Thermocline  Depth  Charts 

•  Sound  Velocity  Atlases 

•  Sonar  Range  Charts 

Marine  Topographic  Maps 

•  Bathymetric  Maps  and  Charts 

•  Hydrographic  Survey  Smooth  Sheets 

Navigational  Products 

•  Nautical  Charts 

Tide  Tables  and  Tidal  Current  Tables  do  not  appear  in  this  list  because  they 
were  classified  as  non-priority  products,  i.e.,  they  are  critical  products 
but  significant  unfulfilled  needs  do  not  exist  for  the  standard,  astronomical 
products.  However,  two  new  products,  Sea  Surface  Water  Level  Forecasts  and 
Mean  Sea  Level  Atlases,  have  been  recommended  for  providing  forecasts  and 
historical  data  on  the  meterologici . .  component  of  tides,  supplementing  the 
standard  tide  products. 


J 
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TABLE  1-2  (Cont'd.) 
DESCRIPTIVE  PRIORITY  PRODUCTS 

Geological  and  Geophysical  Products 

•  Geological  and  Geophysical  Reports 

•  Magnetic  Field  Maps 

•  Gravity  Field  Maps 

•  Geological  Maps 

iidC’iCui  f  T?  nKnrv  1  ^  t 

•  Fishery  Statistics  Reports 

•  Fishery  Resource  Atlases 

•  Sportfishing  Atlases 


Liter  Quality  and  Pollution  Control  Reports 

Nov  Descriptive  Priority  Products 


Sea-Air  Energy  Exchange  Atlases  • 
Subsurface  Current  Atlases  • 
Mean  Sea  Level  Atlases  • 
Coastal  Atlases  • 
Great  Lakes  Climatological  Atlases 


le  1-5  lists  the  priority  marine  data  t 
euroh  or  for  ’he  generation  of  priority 


Surface  Water  Mass  Transport  Atlases) 

i 

Salinity  Atlases 

Bottom  Temperature  Atlases 

Water  Quality  (Pollution'  Maps  and 
At lases 

Ocean  Engineering  Reports 

.•pes  which  arc  required  either  for 
produe t  s . 


TABLE  1-5 

PRIORITY  MARINE  DATA  TYPES 


•  Physical 

•  Chemical 

•  Geological  4  Geophysical 

•  Biological  4  Fishery 

•  Meteorological 


•  Po i Inti  on 

•  Engineer  i”.; 

•  other 

(Acoustics,  Optics, 
Elect  ror.agnet  ics  ,  Sea 
Ice,  Hi  c-ed  i  c  i  in- 1 
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Table  1-4  lists  the  agencies  whose  data  service  operations  are  concerned  with 
the  acquisition  and  processing  of  priority  data,  and/or  the  generation  of 
priority  products.  In  all,  some  25  individual  data  service  facilities  were 
visited  to  assure  adequate  understanding  of  current  methods  of  operation 
employed,  and  to  learn  of  existing  plans  for  data  and  product  improvement. 

TABLE  1-4 

DATA  SERVICE  ORGANIZATIONS  VISITED 

Bureau  of  rvrc?.ereial  Fisheries 
U.S.  Navy  Bureau  of  Medicine 
Bureau  of  Sport  Fisheries  and  Wildlife 
State  of  California 
ESSA  Coast  and  Geodetic  Survey 
U.S.  Coast  Guard  Oceanographic  Unit 
Coastal  Engineering  Research  Center 
Federal  Water  Pollution  Control  Administration 
Fleet  Numerical  Weather  Central 
U.S.  Geological  Survey 
Great  Lakes  Regional  Data  Center 
U.S.  Lake  Survey 

NASA  Earth  Resources  Applications  Program 
National  Environmental  Satellite  Center 
Nationa1  Net 'orological  Center  -  ESSA  Weather  Bureau 
National  oceanographic  Data  Center 

National  Weather  Records  Center  -  ESSA,  Environmental  Data  Service 
Naval  Undersea  Research  and  Development  Center 
Office  of  The  Oceanographer  of  the  Navy 
U.S.  Naval  Oceanographic  Office 
U.S.  Office  of  Naval  Research 
Scripps  Institution  of  Oceanography 
Smithsonian  Oceanographic  Sorting  Center 
ESSA  Weather  Bureau  and  Marine  Forecast  Units 
World  Data  Center-A 
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From  the  analysis  of  these  products  and  services,  it  was  concluded  that: 

•  Current  marine  data  acquisition  and  product  preparation  is  well 
supported  by  the  needs  of  national  objectives  and  constituent 
demand.  If  anything,  the  problem  is  that  of  mounting  pressures 
for  improvement  in  product  utility  beyond  the  resources  and 
capacities  of  the  service  organizations; 

•  Within  the  limits  of  their  resources,  the  service  organ izations 
are  doing  a  good  job;  more  often  than  not,  they  themselves 
recognize  deficiencies  in  the^r  operations,  and  have  planned 
developmental  programs  to  eliminate  these  deficiencies.  Such 
programs  are  always  contingent  on  the  availability  of  personnel 
and  funds  and  hence  cannot  be  guaranteed  until  budget  allocations 
are  determined.  The  past  ye^rs  have  not  been  favorable  to  the 
initiation  of  developmental  projects  within  the  marine  data 
community; 

•  Luck  of  coordinated  planning  Is  in  evidence  both  with  respect 
to  new  product  development  and  with  respect  to  multiple  access 
and  use  of  available  data  and  products; 

Part  3  of  the  Phase  II  study  addressed  itself  to  the  evaluation  of  various 
data  functions  involved  in  the  processing  of  marine  data  and  the  generation 
and  dissemination  of  marine  data  products,  specifically,  data  acquisition, 
data  inventory  and  accountability,  data  accessibility,  quality  control ,  dis¬ 
semination,  input  format  and  sampling  design,  archival  storage,  and  data 
analysis.  The  objective  was  to  assess  the  degree  to  which  contemporary  and 
evolving  technology,  including  hardware,  procedures  and  methodology,  is  being 
applied  within  the  existing  and  planned  marine  data  network.  General  findings 
f rom  this  part  of  the  study  are: 


•  Active  development  is  evident  In  Instrumental  ion  and  s vs terns  for 
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marine  data  acquisition  from  shipboard,  submersibles,  buoys  and  fixed 
platforms,  and  both  aircraft  and  spacecraft.  The  majority  of  marine 
data  types  will  continue  to  be  acquired  by  shipboard  systems  over  the 
next  ten  yea, s. 

0  On-board  data  processing  is  well  established  in  the  technology,  but  is 
not  being  sufficiently  utilized.  The  advantages  of  on-board  processing 
include  immediate  verification  of  data  quality,  the  opportunity  to 
adjust  data  sampling  design  in  real  time,  on-board  product  generation, 
and  the  expeditious  processing  of  data  for  transmission  to  shore-based 
facilities  for  later  detailed  analysis.  More  rapid  outfitting  of  on¬ 
board  processing  capability  for  all  survey  ships  is  strongly  recommended. 

•  Data  communications  from  ocean  stations,  mobile  or  fixed,  to  shore-based 
facilities  can  be  substantially  satisfied  by  planned  HF  radio  frequency 
facilities.  Data  exchange  among  shore-based  national  data  centers  is 
principally  by  mail  today,  but  will  probably  evolve  in  the  next  decade 
toward  automated  computer  linkages  for  which  established  technology  is 
applicable. 

•  Data  storage,  retrieval,  and  dissemination  functions  are  undergoing  a 
transition  from  manual  and  mechanical  systems  to  more  sophisticated 
computer  technology.  Computer  storage  and  retrieval  of  digital  data 
is  already  commonplace,  although  major  conceptual  problems  remain 
regarding  the  design  of  data  file  systems  and  conversion  of  backlog 
data.  Computer  storage  of  analog  and  imagery  data  is  not  as  well  ad- 
vonced  and  may  depend  on  new  technology,  expected  within  the  decade, 
for  general  application.  Product  generation,  e.g.,  maps,  charts,  and 
analytic  reports,  will  benefit  from  recent  and  expected  technological 
advances  in  automated  graphics  and  photocomposition. 

•  Standards  for  data  compatibility  and  quality  control  are  not  wel3 
established  within  the  marine  science  community.  This  is  a  significant 
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'  problem  area.  Until  such  standards  are  developed,  it  is  desirable 
that  a  report  of  the  conditions  of  data  collection,  including  in¬ 
strumentation  used  and  procedures  employed,  be  incorporated  as  an 
integral  part  of  the  storage  of  the  data  in  national  centers. 

Part  4  of  the  study  consists  of  the  Technical  Development  Plan  (TDP) ,  together 
with  the  f^nai  report  of  the  entirety  of  Fhase  II.  The  TDP  specifies  a  recom¬ 
mended  implementation  program  for  each  marine  data  service  organization  and 
program,  from  Fiscal  Year  1971-1980.  Volume  II  of  the  final  report  elaborates 
the  details  of  the  recommended  implementation  program.  A  summary  of  the  TDP 
is  found  in  Chapter  VII  of  this  volume. 
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II.  DESCRIPTION  OF  THE  CURRENT  MARINE  DATA  NETWORK 

DATA  AND  DATA  PRODUCT  PRODUCERS 

CATEGORIES  OF  PRODUCING  AGENCIES 

A  marine  data  producing  agency  is  defined  as  an  organization  involved  directly 
or  indirectly  in  data  acquisition  and  dissemination,  i.e.,  measurement  or 
sampling,  preliminary  processing  for  transmission,  transmission  to  one  or  sev¬ 
eral  centers  for  further  processing,  storage,  or  archiving  or  direct  dissemina¬ 
tion  to  other  data  users.  A  data  product  producing  agency  is  an  organization 
that  receives  data  from  the  data  collector,  collates  and  processes  the  data, 
prepares  a  product  from  combined  data,  and  disseminates  the  product  to  the 
users.  A  third  catego._,.  includes  data  services  that  accumulate  data  for  storage 
and  retrieval,  or  archiving,  but  neither  participate  in  the  original  collection 
of  the  data  nor  produce  formal  data  products.  A  number  of  agencies  are  both 
data  and  data  produce  producers,  while  several  combine  both  of  these  functions 
with  storage,  retrieval,  and  archiving. 

Producing  agencies  are  categorized  as  (1)  Federal;  (2)  regional,  State,  and 
local;  (3)  institutional  and  academic;  (4)  nonprofit;  and  (5)  industrial.  The 
producers  of  central  interest  in  this  report  are  the  various  Federal  agencies; 
non-Federal  agencies  are  described  in  varying  detail,  depending  upon  their 
overall  importance  to  marine  data  user  communities  and  tb»  degree  of  their 
interactions  with  Federal  agencies. 

FEDERAL  AGENCIES 


D e partment  of  the  Navy 

Marine  science  data  are  produced  by  the  Navy  for  various  activities  of  the 
Naval  Oceanographic  Program.  This  program  encompasses  that  body  of  science, 
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technology,  engineering,  and  operations — and  the  personnel  and  facilities 
associated  with  each — essential  to  explore  and  lay  the  basis  for  exploitation 
of  the  oceans  and  their  boundaries  for  naval  operations,  to  enhance  national 
security,  and  to  support  other  national  objectives.  The  Naval  Oceanographic 
Program  is  the  responsibility  of  the  Oceanographer  of  the  Navy,  who  reports 
directly  to  the  Chief  of  Naval  Operations.  The  exercise  and  direction  of  the 
program  is  through  three  Assistant  Oceanographers  and  the  Commander,  Naval 
Oceanographic  Office  (NAV0CEAN0) ,  each  of  whom  is  responsible  for  one  of  the 
four  major  functional  areas:  Ocean  Science,  Ocean  Engineering  and  Development, 
Oceanographic  Operations,  and  Environmental  Prediction  Services. 

The  Naval  Oceanographic  Program  is  oriented  toward  providing  the  oceanographic 
information  and  related  technical  base  to  support  defense  missions,  and  is 
coordinated  with  the  programs  of  other  Federal  agencies.  Ninety  percent  of 
collected  environmental  data  are  unclassified  and  may  be  made  available  to 
the  scientific  and  industrial  communities.  Efforts  sponsored  by  the  Navy  in 
the  marine  sciences  under  various  commands  and  at  various  naval,  academic,  and 
industrial  locations  have  served  to  create  a  broad  base  of  scientific  and 
engineering  competence  that  can  be  applied  to  problems  affect^.g  U.S.  military 
requirements. 

Ocean  Science  Program 

The  Ocean  Science  Program  is  managed  by  the  Assistant  Oceanographer  of  the  Navy 
for  Ocean  Science,  whose  primar  duty  is  Chief  of  Naval  Research.  The  program 
encompasses  the  efforts  in  research,  development,  and  technical  guidance  in 
support  of  operations  necessary  to  advance  the  knowledge  of  the  physical, 
chemical,  biological,  and  geological  nature  of  the  world's  oceans  and  their 
boundaries  (surface,  bottom).  The  program  consists  in  that  portion  of  the 
Naval  Oceanographic  Program  that  is  largely  scientific  (or  clearly  in  support 
of  scientific  inquiry)  and  all  underwater  acoustic  research.  It  embraces  a 
large  number  of  scientific  investigations  that  are  worldwide  in  scope,  broad 
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in  disciplinary  coverage,  and  concerned  with  the  oceanographic  environment 
from  the  bottom  through  the  air-sea  interaction  zone.  The  largest  segment 
of  the  Ocean  Science  Program  is  the  contract  research  program  administered 
by  the  Office  of  Naval  Research  (ONR) .  The  objective  of  this  program  is  to 
support  and  develop  centers  of  excellence  in  the  marine  sciences  in  order 
to  provide  a  broadly  based  body  of  knowledge  that  can  be  applied  to  a  variety 
of  Navy  needs.  This  research  is  carried  on  at  18  major  academic  and  private 
institutions,  as  well  as  by  mar,;  individual  investigators  in  the  academic 
community  on  a  smaller  scale.  To  generate  data  in  support  of  these  research 
programs,  the  Navy  supports,  either  wholly  or  in  part,  investigations  from  a 
total  of  34  research  vessels  65  feet  in  length  or  larger.  In  addition,  inves¬ 
tigators  in  the  Ocean  Science  Program  obtain  data  through  the  use  of  drifting 

ice  stations,  towers,  aircraft,  buoys,  bottom  habitats,  and  submersible  research 
vessels . 

Portions  of  the  Ocean  Science  Program  are  also  carried  out  by  the  Ocean  Science 

Division  of  the  Naval  Research  Laboratory  and  by  the  Research  and  Development 

Department  of  the  Naval  Oceanographic  Office.  To  foster  the  exchange  of  infor¬ 
mation  and  the  development  of  cooperative  programs,  these  two  organizations 
have  been  collocated  with  the  Ocean  Science  and  Technological  Group  of  ONR, 
an  arrangement  that  has  been  recently  formalized  as  the  Maury  Center  for  Ocean 
Science  of  the  Navy. 

In  addition  to  the  above,  ocean  science  programs  are  also  carried  out  at  Navy 
laboratories  and  contract  research  centers  under  the  management  of  the  Chief 
of  Naval  Material.  Eleven  such  laboratories  are  involved  in  the  program,  the 
major  objective  of  which  is  to  bridge  the  gap  between  the  basic  research  con¬ 
ducted  by  the  academic  community  and  the  engineering  projects  associated  with 
t  lie  development  of  specific  equipments.  Major  program  managers  within  t  ho  Navy 
Systems  Commands  are  members  of  the  Maury  Center.  Data  collection  is  accomplished 
mainly  through  the  use  of  six  ACOR/class  research  ships  operated  by  the  Navy, 
plus  fleet  ships  and  aircraft  as  projects  require. 
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It  is  Navy  policy  that  unclassified  data  resulting  from  the  Ocean  Science 
Program  be  made  available  to  the  marine  science  community  as  expeditiously 
as  possible. 

Ocean  Engineering  and  Development  Program 

The  Ocean  Engineering  and  Development  Program,  managed  by  the  Assistant 
Oceanographer  for  Ocean  Engineering  and  Development,  whose  primary  duty  is 
Deputy  Chief  of  Naval  Materiel  for  Development,  encompasses  the  efforts  in 
research,  development,  and  technical  support  of  operations  necessary  to  advance 
the  use  of  the  world's  oceans  and  their  boundaries.  A  major  goal  is  to  permit 
the  Navy  to  operate  effectively  in  the  ocean  at  any  depth,  location,  and  time, 
and  to  provide  a  technological  base  for  the  development  and  improvement  of 
underwater  weapons  systems.  In  particular,  this  effort  is  directed  toward 
technologies  and  systems  developments  relating  to  underwater  search,  rescue, 
recovery,  and  construction.  In  pursuing  its  objective,  the  Navy  conducts  and 
supports  highly  diverse  oceanographic  efforts  at  25  major  Navy  laboratories 
and  institutions.  A  major  portion  of  the  RDT&E  effort  under  this  program  is 
accomplished  by  industry. 

The  body  of  data  derived  from  this  portion  of  the  program  is  related  to  the 
following  technologies:  materials  and  structural  design;  energy  conversion 
and  machinery;  sensors,  navigation,  control,  and  communications;  diver  support 
environmental  prediction  and  oceanographic  survey;  acoustic  oceanography;  and 
sea  floor  engineering.  These  data  are  not  as  widely  used  as  the  major  body  of 
marine  information  and  at  present  there  is  no  organized  system  for  their 
archiving.  This  problem  is  currently  under  consideration  by  the  Chief  of 
Naval  Materiel  and  the  National  Academy  of  Engineering. 

Oceanographic  Operations  Program 

The  Oceanographic  Operations  Program  is  divid  i  between  facilities  under  the 
Commander  of  the  Naval  Oceanographic  Office  and  the  Assistant  Oceanographer 
for  Environmental  Prediction  Services.  Under  COMNAVOCEANO  it  is  that  effort 
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to  provide  oceanographic  data,  services,  and  operational  support,  including 
hydrographic  mapping,  charting,  and  geodetic  activities;  and  the  initiation 
and  direction  of  technical  support  of  operations  involving  underwater  search 
and  rescue,  recovery,  salvage,  emplacements,  and  facilities.  The  program  is 
worldwide  in  scope,  involving  the  collection  and  processing  of  data,  as  well 
as  the  production  and  distribution  of  data  products. 

The  Naval  Oceanographic  Office  mission  is  to  conduct  hydrographic  and  oceano¬ 
graphic  surveys,  prepare  hydrographic  and  other  navigational  charts  and  pub¬ 
lications,  and  conduct  the  applied  oceanographic  programs  for  the  Navy  through¬ 
out  the  oceans  of  the  world. 

The  Oceanographic  Office  utilizes  ten  hydrographic  survey  ships  and  three 
oceanographic  survey  ships,  and  contracts  for  commercially  owned  ships  in 
carrying  out  worldwide  deep  ocean  and  coastal  bathymetric,  magnetic,  gravity, 
and  oceanographic  surveys  in  support  of  navigation,  antisubmarine  warfare, 
mine  warfare  and  other  Navy  missions.  Special  surveys  are  also  conducted  in 
support  of  search  and  recovery  operations  and  for  R&D  efforts  on  future  warfare 
systems . 


The  Oceane  raprtic  Office  maintains  the  DOD  libraries  for  bathymetric  data  and 
marine  magnetic  data,  and  for  nautical  charts.  It  maintains  an  agreement  with 
C&CS  for  the  exchange  of  magnetic  data.  Unclassified  oceanographic  data  are 
pre-processed  and  turned  over  to  the  National  Oceanographic  Data  Center. 
Classified  and  highly  specialized  data  are  retained  in  data  banks  at  NAVOCEANO 
for  use  in  publications  and/or  research  related  to  specialized  naval  require¬ 
ments  . 


At  present,  the  Oceanographic  Office  produces  approximately  8,500 
nautical,  aeronautical,  and  oceanographic  charts  and  publications 
Navy,  for  industry,  and  for  the  general  public.  These  charts  are 
throughout  the  woi Id . 


separate 
for  the 
distributed 
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As  noted,  the  operational  environmental  prediction  program  of  the  Navy  is  under 
the  management  of  the  Commander,  Naval  Weather  Sarvice  Command,  who  is  also  the 
Assistant  Oceanographer  of  the  Navy  for  Environmental  Prediction  Service.  The 
program  is  defined  as  that  effort  to  provide  short-term  forecasting  of  certain 
oceanographic  environmental  conditions — including  thermal  structure,  sea,  swell 
surf,  ice  and  their  applications  to  fleet  operations  including  sonar  conditions 
optimum  track  ship  routing,  and  SAR  conditions.  (Longer  term  forecasts  are 
the  responsibility  of  NAVOCEANO,  since  they  are  based  primarily  on  historical 
data. ) 

The  Naval  Weather  Service  maintains  a  network  of  some  33  activities  that 
produce  highly  specialized  environmental  predictions  for  the  northern  hemis¬ 
phere  oceans.  The  Fleet  Numerical  Weather  Central  is  at  the  hub  of  the  Naval 
Environmental  Data  Network  (NEDN)  which  links  computer  facilities  used  in  the 
collection,  processing,  and  dissemination  of  oceanographic  and  meteorological 
data  and  predictions.  Regional  Fleet  Weather  Centrals/Facilities  and  Environ¬ 
mental  Detachments  at  virtually  all  naval  operational  activities  provide 
specialized  and  tailored  local  oceanographic  products  to  satisfy  fleet  require¬ 
ments,  thereby  eliminating  the  need  for  local  data  analysis  and  conversion  to 
tactical  parameters.  Presently,  about  25  percent  of  the  Naval  Weather  Service 
effort  involves  oceanographic  predictions.  The  effort  has  increased  markedly 
in  the  past  several  years  and  is  continuing  to  increase. 

Lake  Survey 

The  Lake  Survey  is  an  agency  of  the  Corps  of  Engineers.  Its  mission  is  to 
prepare  nautical  charts,  water  level  forecasts,  and  certain  historical  en¬ 
vironmental  data  products  for  the  Great  Lakes  area.  The  Great  t-akes  Research 
Center  (GLRC),  part  of  the  Lake  Survey,  is  the  DOD  scientific  and  technical 
information  analysis  center  for  the  Great  Lakes. 
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Data  collected  or  acquired  from  other  agencies  by  GLRC  include  those  relating 
to  water  levels,  waves,  meteorological  conditions,  surface  temperature,  currents, 
and  water  quality.  The  products  produced  at  the  present  time  are  weekly  and 
monthly  water  level  forecasts,  and  yearly  water  level  catalogs.  There  are 
plans  to  issue  a  water  characteristics  atlas.  The  Lake  Survey  Hydrographic 
Branch  also  collects  sounding  data  and  other  data  related  to  navigation  and 
prepares  smooth  sheets  from  computed  data.  These  smooth  sheets  are  then 
utilized  as  a  basis  for  the  preparation  of  nautical  charts. 

Coastal  Engineering  Research  Center  (CERC) 

CERC  is  also  an  agency  of  the  Corps  of  Engineers.  Its  mission  is  to  investi¬ 
gate  and  report  on  subjects  of  interest  to  coastal  engineering  projects, 
including  analysis  of  coastal  erosion,  beach  nourishment,  and  wave  forces. 

Much  of  the  data  utilized  by  CERC  is  collected  by  the  Corps  of  Engineers; 
however,  surf  and  other  environmental  observations  are  also  obtained  from 
other  sources,  including  the  Weather  Bureau,  tiie  Coast  Guard,  state  park 
employees,  etc.  Great  Lakes  data  are  also  obtained  from  the  Lake  Survey. 

The  coastal  surf  and  wave  data,  obtained  by  both  observations  and  the  use  of 
gauges,  are  used  to  produce  statistical  wave  analvses  for  l' . S .  coastal  areas 
(including  the  Great  Lakes  coasts)  in  connection  with  beach  erosion  studies, 
i’lans  now  exist  to  produce  bottom  sediment  thickness  charts  for  sever  il  sites 
on  the  Atlantic  coast . 

Environmental  Science  Services  Administration  (KSSA)  (Department  of  Cor.mcr  e) 
Coast  and  Geodetic  Survey  (C&GS) 

The  Coast  and  Geodetic  Survey  prepares  nautical  and  aeronautical  (harts  that 
promote  the  safety  and  efficiency  of  marine  and  air  navigation,  and  conducts 
Mirvevs  : o  develop  and  maintain  the  precise  goe'etic  control  network  essent ial 
to  mapping  and  engineering  projects.  Environmental  forecasting  activities 
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include  tide  and  tidal  current  predictions,  tsunami  warnings  and  estuarine 
flushing  predictions,  the  latter  service  being  on  a  test  basis  at  present. 

The  Tsunami  Warning  Center  maintains  a  network  of  seismic  and  tide  stations 
around  the  Pacific  basin  and  coordinates  the  operation  of  a  warning  dis¬ 
semination  network.  Seismographic  and  tidal  data  are  used  to  detect  and  measure 
seismic  activity,  locate  the  epicenter,  and  predict  the  arrival  time  of  the 
resulting  wave.  These  predictions  are  then  disseminated  as  warnings. 

The  principal  marine  activity  of  the  C&GS  is  the  production  of  standard  nautical 
charts,  small  craft  charts  and  the  tide  and  tidal  current  tables.  The  job  of 
providing  domestic  nautical  charts  for  commercial,  recreational  and  military 
use  is  almost  uniquely  that  of  the  C&GS.  "Domestic"  in  this  sense  includes 
the  harbor,  coastal  and  offshore  waters  of  coterminous  U.S.,  Alaska,  and 
Hawaii.  The  bulk  of  the  sounding  data  for  these  charts  is  collected  by  C&GS 
vessels,  but  some  depth  information  is  acquired  from  NAVOCEANO  and  the  Corps 
ot  Engineers.  Additional  chart  information  on  aids  to  navigation,  regulations, 
restricted  areas,  etc.,  is  gathered  from  other  government  agencies  and  from 
local  sources. 

Additional  C&GS  products  include  tidal  current  charts,  coast  pilot,  bathymetric 
and  geophysical  traps  and  copies  of  hydrographic  survey  sheets. 

Environmental  Data  Se.  ice  (EDS) 

The  Environmental  Data  Service,  which  includes  the  National  Weather  Records 
Center,  collects,  processes,  archives,  publishes,  and  disseminates  environ¬ 
mental  data  collected  on  a  global  scale  from  a  variety  of  sources,  including 
foreign  cooperating  agencies.  The  NWRC  data  bases  include  marine  sea  surface 
and  upper  all  .iles.  Marine  climatological  atlases  and  other  climatological 
products  are  produced  from  these  files.  EDS  also  maintains  files  for  geodetic, 
geomagnetic,  seism,. logical ,  and  other  geophysical  data,  and  produces  des¬ 
criptive  and  historical  products  based  on  these  files. 
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National  Environmental  Satellite  Center  (NESC) 

The  mission  of  NESC  is  to  plan,  implement,  and  operate  environmental  satellite 
systems;  to  collect  and  analyze  satellite-derived  data;  and  to  develop  new 
methods  of  utilizing  satellites  to  provide  solar,  ionospheric,  oceanographic, 
and  other  earth-science  data.  The  data  acquired  include  snow  cover,  sea  sur¬ 
face  temperature,  average  brightness,  nd  cloud  imagery.  These  data  are 
disseminated  to  forecasting  agencies,  both  national  and  international,  and 
are  used  in  the  production  of  hemispheric  weather  cnarts,  sea  surface  tempera¬ 
ture  charts,  average  brightness  charts,  upper  wind  prognoses,  ice  atlases, 
cloud  distribution  charts,  and  weather,  sea  state,  and  ice  forecasts.  Data 
acquired  by  the  National  Meteorological  Satellite  System  are  archived  at  the 
NWRC.  Experimental  satellite  d  are  deposited  at  the  National  Space  Data 
Center . 

Weather  Bureau  (WB) 

The  principal  operational  centers  of  the  Weuti . r  Bureau  with  marine  responsi¬ 
bility  include  the  National  Meteorological  Center  (NMC) ,  the  National  Hurricane 
(enter  (NHC) ,  the  Marine  Forecast  f'nits,  and  other  designated  Weather  Bureau 
offices.  The  overall  responsibility  of  the  Weather  Bureau  is  to  cot  le  -t  weat  he 
data  for  the  I'nited  States  and  its  possessions,  and  to  report  the  weather  : ot 
these  areas;  to  provide  weather,  sea  state,  river,  and  flood  forecasts  for  t he 
general  public  and  for  special  interests  such  as  aviat ion,  agriculture,  fire, 
weather,  and  marine;  and  to  issue  warnings  against  tornadoes,  hurricanes, 
storm  surges,  floods,  and  other  weat nor  hazards. 

The  NMC  collects  surface  and  upper  air  synoptic  data  from  the  worldwide  chse r~ 
vatienai  network  and  processes  them  into  basic  weather  analyses  and  prognoses 
for  use  by  the  Weather  Bureau  field  offices.  The  data  supplied  hv  ;  tie  cowu 
are  also  made  available  to  V  NVC.  Sat  ell  ite-derived  products  are  -.'l -line;  fr 
Ni'.Sl  •  The  NMC .  using  a  combination  of  numerical  and  manual  tec.  ni.p.t  s  ,  produ.  «• 
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analyses  and  prognoses  for  the  Northern  Hemisphere,  including  oceanic  areas. 
Extended-range  weather  forecasts  and  sea  state  forecasts  are  also  produced. 

The  Marine  Weather  Forecast  Units,  located  at  Weather  Bureau  offices  in 
Washington,  D.C.,  San  Francisco,  and  Honolulu,  use  the  large-scale  products 
produced  and  disseminated  by  NMC  as  guidance  material  in  the  preparation  of 
marine  weather  forecasts  for  their  respective  areas  of  responsibility  in  the 
Atlantic  and  Pacific  Ocean  areas.  Coastal  and  Great  Lakes  weather  forecasts 
for  local  use  are  prepared  and  issued  by  designated  Weather  Bureau  offices. 

The  National  Hurricane  Center,  located  at  Miami,  has  overall  responsibility 
for  supervising  the  hurricane  warning  service  in  the  Atlantic,  Caribbean,  and 
Gulf  of  Mexico.  It  issues  warnings  and  forecasts  for  hurricane-affected  areas. 
Weather  Bureau  offices  at  Boston,  Washington,  D.C.,  San  Juan,  and  New  Orleans 
have  warning  responsibility  only.  The  offices  in  Honolulu  and  San  Francisco 
have  both  forecasting  and  warning  responsibility  for  hurricanes  in  the  central 
and  eastern  North  Pacific  areas,  respectively. 

ESSA  Oceanographic  Research  Activities. 

The  oceanographic  research  activities  of  ESSA  are  directed  toward  increasing 
the  understanding  of  the  ocean's  physical  properties  and  processes  by  studying 
their  influences  on,  and  interaction  with,  the  physical  environment.  Their 
purpose  is  to  allow  for  fuller  exploitation  of  the  marine  environment  and  to 
support  those  of  ESSA's  marine  environmental  service  program  that  are  essential 
to  the  safe  and  efficient  use  of  the  ocean  as  well  as  of  coastal  and  estuarine 
waters.  In  addition,  one  of  its  goals  is  to  contribute  to  national  needs  for 
improving  oceanographic  investigative  techniques  and  instrumentation.  Its  main 
areas  of  research  are: 

•  Structure  and  motion  of  the  ocean 

•  Ocean  basin  characteristics 

•  Sea-air  interaction 

•  Sei  mic  sea  wave  (tsunami)  research 
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These  activities  are  conducted  from  laboratories  located  in  Miami,  Florida, 
and  Seattle,  Washington,  using  ESSA's  oceanographic  ships  and  other  arrange¬ 
ments  for  the  observational  phases  of  the  research. 

Department  of  the  Interior 

Bureau  of  Commercial  Fisheries  (BCF)  and  Bureau  of  Sport  Fisheries  and 
Wildlife  (BSF&W) 

The  Bureau  of  Commercial  Fisheries  is  responsible  for  Federal  support  of 
fisheries  management,  fisheries  development  and  exploitation,  and  fisheries 
processing  and  distribution  technology.  Its  specific  functions,  ranging  from 
scientific  studies  to  economic  analyses,  include: 

•  Ecological  studies  to  determine  productivity  processes 

•  Resource  assessment  studies 

•  Studies  to  determine  methods  of  minimizing  deleterious  effects  on 
propagation  in  estuaries  and  inshore  waters  resulting  from  man-made 
changes  in  the  environment 

•  Resource  management  studies  to  determine  regulatory  actions 

•  Studies  to  locate  new  fisheries  resources 

•  Statistical  documentation  to  provide  a  basis  for  protection  of 
fishing  rights 

•  Studies  to  advance  the  technology  of  fisheries  harvesting 

•  Studies  to  improve  the  quality  and  economics  of  processing 


•  Investigation  of  distribution  and  marketing  methods 
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•  Dissemination  of  fisheries  information 

•  Fishery  economics  analyses 

In  carrying  out  these  activities,  BCF  collects  and  analyzes  a  wide  variety  of 
data.  These  data  are  in  three  broad  categories:  environmental  and  biological 
data,  c.atch  data,  and  processing  data.  These  lata  are  collected  by  BCF  vessels, 
obtained  from  other  data-producing  agencies,  or  obtained  from  educational  insti¬ 
tutions,  from  the  fishing  fleets,  and  from  processors  and  distributors.  Products 
produced  from  the  first  category  include  technical  reports,  fish  abundance  fore¬ 
casts,  and  an  albacore  fishery  daily  advisory.  Statistical  reports,  of  value 
principally  to  processors,  distributors,  and  fishing  managers,  are  produced 
from  the  second  category  of  data.  The  Bureau  of  Sport  Fisheries  and  Wildlife 
(BSF&W)  has  similar  responsibilities  in  the  area  of  sportf isheries  and  produces 
reports,  atlases,  etc. 

Geological  Survey  (GS) 

The  U.S.  Geological  Survey  is  responsible  for  the  following  marine  activities: 

•  Investigation  and  mapping  of  the  geology  and  potential  mineral 
resources  of  the  continental  shelves 

•  Investigation  of  the  surface  and  subsurface  water  resources  of  the 
coastal  zone 

•  Topographic  mapping  of  the  coastal  zone 

•  Supervision  of  oil  and  gas  leasing  and  production  on  the  outer 
continental  shelves 

In  carrying  out  these  responsibilities,  USGS  collects  and  processes  data  on 
the  quantity  and  quality  of  stream  discharges  (Water  Resources  Division); 
geology,  geophysics,  and  geochemistry  of  coastal  and  continental  shelf  areas 


July  31,  1969 


11-13 


TM-4023/005/00 


(Geologic  Division);  topography  (Topographic  Division);  and  leasing  and 
production  in  continental  shelf  areas  (Construction  Division).  The  products 
produced  from  these  data  include  a  variety  of  professional  papers,  reports, 
abstracts,  and  circulars  relating  to  specific  problems,  including  water  supply, 
standardized  geological  maps  of  offshore  areas  at  three  different  scales, 
standard  topographic  and  bathymetric  maps,  and  hydrologic  atlases  that  emphasize 
flooding  data. 

Duplicate  samples  of  bottom  cores  collected  by  the  USGS  are  forwarded  to  the 
Smithsonian  Oceanographic  Sorting  Center  for  storage  and  processing.  Marine 
geological  data  are  stored  by  NODC. 

Federal  Water  Pollution  Control  Administration  (FWPCA) 

The  FWPCA  is  responsible  for  the  maintenance  of  water  quality  in  interstate 
waters.  Coastal  waters,  including  estuaries,  harbors,  inlets,  etc.,  are 
defined  by  statute  as  interstate  waters,  as  are  all  the  Great  Lakes.  The 
FWPCA  is,  therefore,  responsible  (in  cooperation  with  the  coastal  State  govern¬ 
ments)  for  the  maintenance  of  water  quality  in  the  coastal  marine  environment. 

In  meeting  this  responsibility  the  FWPCA  has  set  water  quality  standards  for 
the  coastal  waters.  The  maintenance  of  these  standards  will  require  monitoring 
programs,  and  a  portion  of  the  data  collected  will  be  entered  into  the  FWPCA 
JTORET  system.  These  data  will  be  used  for  water  quality  surveillance,  en¬ 
forcement,  and  planning,  principally  by  FWPCA  but  also  by  the  respective  States, 
the  USGS,  and  other  interested  agencies. 

Products  produced  by  the  FWPCA  at  the  present  time  include  various  technical 
and  research  reports  and  water  qualx  ammarizations  for  selected  regions. 

Cooperative  projects  with  various  State  agencies  also  result  in  the  production 
of  water  qualify  and  pollution  control  reports. 
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Other  Agencies,  Department  of  the  Interior 

In  addition  to  the  BCF,  USGS,  and  FWPCA,  several  other  agencies  within  the 
Department  of  the  Interior  are  lesser  sources  of  data,  and  produce  various 
documents  that  are  used  primarily  for  planning  and  management  purposes.  These 
agencies  include  the  Bureau  of  Land  Management,  the  Bureau  of  Mines,  the  Bureau 
of  Outdoor  Recreation,  the  National  Park  Service,  and  the  Office  of  Saline  Water. 
These  agencies  are  principally  users,  and  are  of  minor  significance  in  data  and 
data  product  production. 

Coast  Guard  Oceanographic  Unit  (CGOU)  (Department  of  Transportation) 

The  mission  of  the  CGOU  is  to  support  Coast  Guard  oceanographic  operations  and 
the  research  of  the  International  Ice  Patrol.  Functions  included  in  this 
responsibility  include  the  planning  of  Coast  Guard  oceanographic  programs  and 
operations  and  the  support  of  existing  programs  and  operations.  The  latter 
function  involves  the  supervision  of  oceanographic  data  collection  from  34 
Ocean  Station  Vessels,  8  Ice  Breakers,  2  Oceanographic  Vessels,  1  offshore 
platform,  and  1  large  buoy.  The  types  of  data  collected  include  physical, 
chemical,  geological,  biological,  and  meteorological  data.  Data  collection 
is  principally  by  Nansen  casts,  STDs  and  XBTs.  Real-time  processing  and 
quality  control  is  carried  out  for  physical  and  chemical  data,  and  processed 
data  are  delivered  in  real  time  to  users.  Processed  physical  and  chemical 
data  are  also  submitted  to  NODC,  and  other  types  of  oceanographic  data  are 
submitted  to  other  users  for  processing.  The  data  are  used  by  the  CGOU  for 
analyses,  interpretations,  and  the  preparation  of  reports. 


Oceanographic  operations  and  research  are  also  carried  out  in  support  of  the 
International  Ice  Patrol.  These  operations  have  included  the  monitoring  of 
ice  conditions  by  satellite. 
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Smithsonian  Oceanographic  Sorting  Center  (SOSC) 

The  functions  of  SOSC  are  to  collect,  preserve,  sort,  and  store  biological 
specimens  and  core  samples;  to  distribute  these  specimens  and  samp'  s  with 
all  of  the  collection  and  environmental  data  to  selected  marine  scientists 
for  analysis;  and  to  permanently  record  the  results  of  the  analyses  and 
related  scientific  investigations.  These  functions  are  performed  either  in 
response  to  the  needs  of  broad  oceanographic  explorations  (e.g.,  International 
Indian  Ocean  Expedition,  U.S.  Antarctic  Research  Program)  l r  in  response  to 
specific  operational  inquiries  which  may  be  received  from  the  Navy,  AEC,  BCF, 
or  any  other  legitimate  government  or  scientific  source. 

SOSC  has  developed  a  data  system  for  storing  and  retrieving  taxonomic  and 
descriptive  information  for  each  biological  specimen  processed.  The  current 
objective  is  to  build  up  the  data  base  and  develop  a  capability  for  flexible 
selective  retrieval — for  example,  by  expedition,  species,  location,  time,  and 
method  of  collection.  Data  products  consist  of  scientific  papers  by  staff 
scientists,  and  catalogs  of  the  collection. 

The  primary  marine  science  mission  of  the  Smithsonian  Institution  is  to  carry 
out  basic  investigations  of  marine  populations,  of  the  distributions  of  organism 
anti  sediments  in  the  ocean,  and  of  the  taxonomy  of  marine  organisms.  It  pro¬ 
vides  assistance  and  support  to  international  as  well  as  to  national  programs. 
Its  50  marine  scientists  carry  out  and  participate  in  the  planning  and  field 
operations  of  biological  and  geological  expeditions,  and  report  on  the  results 
of  their  studies  of  collections  obtained  on  these  expeditions. 

In  rein*  ion  to  its  various  internal  missions,  the  Smithsonian's  fundamental 
goals  are  to  operate  as  a  research  organization  performing  basic  research  in 
natural  history,  which  is  defined  to  include  systematics,  ecology,  geology  and 
anthropology ;  to  support  education  in  natural  history  from  preschool  to  post¬ 
doctoral  activities;  and  to  care  for  and  to  increase  the  national  collections 
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in  zoology,  botany,  anthropology,  and  geology.  The  research  program  of  the 
Smithsonian  is  focused  on  the  physical  specimens  of  its  collections  and  the 
specimens  to  which  it  has  access  through  a  museum  exchange  program. 

The  Smithsonian  participates  in  Bureau  of  Commercial  Fisheries  cruises,  processes 
BCF  data  at  the  SOSC,  and  provides  BCF  with  extensive  biological  information. 

BCF  maintains  an  overlapping  collection  of  fish  specimens  with  the  Smithsonian, 
although  the  latter's  is  substantially  larger.  Excellent  liaison  is  maintained 
between  the  two  agencies. 

The  Smithsonian's  extensive  historical  specimen  collection  is  of  great  value 
in  supporting  studies  of  environmental  and  ecological  changes  that  are  important 
to  pollution  studies. 

I 

The  Smithsonian  participates  in  and  supports  international  scientific  surveys, 
and  the  SOSC  serves  customers  from  26  countries.  It  participates  in  extensive 
international  specimen  exchange  and  loan  programs  and  sends  members  of  its  staff 
to  perform  field  investigations  throughout  the  world  as  well  as  research  at 
foreign  museums.  The  research  of  many  scientists  from  other  nations  is  also 
supported  at  the  Smithsonian. 

the  Smithsonian  serves  as  a  major  educational  resource  in  oceanography  and  the 
other  natural  sciences.  It  is  in  communication  with  virtually  all  the  educa¬ 
tional  establishments  of  the  nation  and  many  overseas  establishments  that  are 
concerned  with  oceanography.  It  participates  in  a  number  of  scientific 
endeavors  together  with  various  universities;  an  example  is  the  consortium  of 
academic  institutions  that  is  now  developing  scientific  research  programs  for 
the  Chesapeake  Bay  Center  for  Field  Biology. 

Basically,  the  Smithsonian's  data  program  mission  Is  to  acquire  and  maintain  a 
complete  and  representative  specimen  collection  in  marine  zoology,  botany,  and, 
to  a  lesser  degree,  marine  sedimentology .  The  individual  specimen  types  con¬ 
st  ruting  these  collections  need  to  be  gathered  continuously  to  provide  the 
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necessary  historical  record.  The  specimens  need  to  be  preserved,  identified, 
described,  indexed,  catalogued,  and  stored.  In  like  fashion,  scientific 
documents,  studies,  and  papers  that  have  relevance  to  marine  biology  and 
zoology  must  be  acquired  and  catalogued. 

In  handling  specimen  inputs,  the  Smithsonian  is  required  to  physically  sort 
the  material  and  retain  together  with  it  whatever  descriptive  information  is 
received.  Several  levels  of  information  beyond  the  individual  physical  speci¬ 
men  need  to  be  captured  or  developed.  Since  the  specimen  may  represent  an 
object  of  particular  ecological,  nutritional,  toxicological,  or  pharmacological 
interest,  various  identification  parameters  must  be  cross-indexed  with  specimen 
contents.  As  new  information  about  the  specimen  is  acquired,  it  must  be  pro¬ 
perly  retained  in  the  aggregation  of  information  that  nas  evolved  about  the 
specimens.  The  information  requirement  for  physical  specimens  poses  a  unique 
data  management  problem. 

Earth  Resources  Aircraft  Program  (ERAP) 

The  Earth  Resources  Aircraft  Program,  located  at  the  NASA  Manned  Spacecraft 
Center  in  Houston,  curies  out  studies  to  develop  remote  sensing  techniques 
that  can  be  utilized  in  oceanography,  geography,  geology,  hydrology,  agriculture, 
forestry,  cartography,  and  commercial  fishing.  The  program  has  several  air¬ 
craft  that  are  equipped  uich  various  sensors.  These  aircraft  are  used  to  collect 
data  for  research  and  development  programs  sponsored  by  various  educational 
institutions  and  by  NAVOCtANO,  KSSA,  L'SC?,  BCI",  and  the  Jet  Propulsion  Laboratorv 
The  sensing  equipment  includes  metric,  multiband,  ,.nd  bores ight  cameras;  infra¬ 
red  scanners,  spectrometers,  ami  radiometers;  microwave  rad iesseters ;  and 
scat lerometers  and  s  ide-look i ng  a i r ho rue  radars.  Various  combi  nut  ions  of  these 
sensors  have  been  used  on  data  collection  I  lights  over  a  number  of  specific 
oceanograph ic  studv  areas.  The  data  collected  on  each  mssie  _,ie  processed 
into  tlie  LEAS’  dit.i  bum.  .  Reports  are  prepared  by  the  principal  investigators 
and  storid  in  the  KRAI*  data  bank.  Mission  documents,  test  site  maps,  and  data 
accession  lists  are  produced  h\  LKAi’. 


i 
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National  Oceanographic  Data  Center  (NODC) 

The  National  Oceanographic  Data  Center  is  the  principal  U.S.  oceanographic  data 
repository.  It  functions  as  a  service  activity  for  the  oceanographic  community 
by  acquiring  a  wide  spectrum  of  data  from  diverse  domestic  and  foreign  sources 
and  compiling,  processing,  and  storing  these  data  for  ready  retrieval.  Sum¬ 
maries,  tabulations,  analyses,  evaluations,  and  indexes  of  the  data  holdings 
are  made  available  to  the  user  communities.  NODC  does  not  originate  primary 
data;  it  is  included  in  the  list  of  producers  because  it  is  a  major  source  of 
accumulated  oceanographic  data  and  does  produce  data  products  upon  request. 

NON-FEDERAL  AGENCIES 


Regional,  State,  and  Local  Organizations 

Regional,  State,  and  local  organizations  of  various  sorts  are  significant 
producers  of  some  categories  of  data,  particularly  for  coastal  waters  and 
shoreline  activities.  Regional  agencies  are  those  whose  activities  are 
concerned  with  a  natural  division  of  a  coastal  or  oceanic  area  regardless  of 
State  boundaries.  Examples  of  regional  agenices  are  the  Southeastern 
Fisheries  Association,  the  Gulf  States  Marine  Commission,  and  the  Gulf 
Universities  Research  Corporation.  As  a  general  rule  these  agencies  use 
marine  data  for  planning  purposes;  in  some  cases,  however,  they  produce 
data  products  in  '.he  form  of  reports. 

Every  coastal  State  has  a  number  of  agenices  who  arc  producers  of  data  and 
products,  or  both.  For  example,  in  the  State  of  California  there  are  several 
councils  and  commissions  concerned  with  coastal  and  oceanic  resources,  a 
State  Planning  Commission,  a  coordination  council  for  higher  education,  and 
the  San  Francisco  Bay  Conservation  and  Development  Commission.  These  agencies 
use  marine  data  and  data  products  for  planning  and  management  purposes.  For 
example,  California  State  agencies  that  produce  data  and/or  products  are: 
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•  Department  of  Conservation 

•  Department  of  Harbors  and  Watercraft 

•  Department  of  Public  Works 

•  State  Lands  Commission 

•  Water  Resources  Control  Board 

•  Regional  Water  Quality  Control  Boards  (6  coastal  boards) 

•  Department  of  Water  Resources 

•  Department  of  Fish  and  Game 

•  Department  of  Parks  and  Recreati  •*" 

Each  of  these  agencies  has  a  specific  and  well  defined  responsibility  for  the 
coast  and  coastal  waters  within  State  jurisdiction.  In  meeting  these  res¬ 
ponsibilities  a  variety  of  data  are  routinely  collected  and  diverse  data 
products  are  produced.  Only  a  minor  part  of  these  data  are  currently  included 
in  Federal  agency  data  banks.  The  situation  differs  only  in  detail  in  other 
coastal  states. 

Local  agenices  include  Sanitation  Districts,  County  and  City  Parks  and 
Recreation  Commissions ,  local  Harbor  Districts,  and  other  local  organizations. 

These  agencies  also  produce  data  and  products  (mostly  reports)  that  may  be 
forwaruod  to  State  agencies.  Few,  if  any,  of  these  data  or  data  products  find 
their  way  into  Federal  agency  data  banks. 

I n st  i  tut  ions  and  Univers  it  i_es 

Research  institutions  and  universities  arc  major  collectors  of  data  collected 
either  during  expeditions  or  .n  connection  with  specific  study  projects.  In 
the  latter  case,  data  may  be  collected  on  a  routine  basis  within  a  limited 
area,  and  for  specific  parameters  of  interest  to  the  study.  A  majority  of 
these  expeditions  and  projects  are  supported  directly  by  Federal  agencies  and 
some  of  these  data  are  ultimately  submitted  to  NODC.  Some  of  these  data  are 
unique,  and  are  not  normally  available  from  other  sources. 
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Individual  research  scientists  utilize  the  data  they  collect  in  analyses  that 
are  published  as  scientific  and  technical  papers  and  reports.  In  many  instances 
an  investigator  requires  data  not  collected  in  connection  with  his  project  or 
by  his  institution.  These  data  are  either  obtained  directly  from  the  investi¬ 
gator  who  collected  them,  or  from  data  bases  such  as  those  at  NODC,  NAVOCEANQ, 
and  SOSC.  Although  the  production  of  data  and  data  products  by  research 
scientists  is  sporadic,  and  although  what  is  produced  is  usually  specialized, 
academic  and  institutional  research  scientists  are  a  key  segment  of  the  marine 
data  user  and  producer  community,  since  the  products  they  produce  often  sig¬ 
nificantly  advance  the  overall  understanding  of  oceanographic  problems  and  thereby 
lead  to  better  methods  of  management  and  exploitation. 

Industrial  Organizations 

Merchant  Shipping 

Mariners  play  a  major  role  in  collecting  marine  weather  data  (and,  consequently, 
weather  observations  over  oceanic  areas  are  concentrated  along  shipping  lanes). 
Worldwide  surface  weather  observations  from  selected  cooperative  vessels  are 
normally  radioed  to  designated  Weather  Bureau  offices  every  six  hours.  Visual 
observations  of  the  sea  state,  cloud  cover,  visibility,  present  weather,  and 
past  weather  are  included.  Quantitative  measurements  of  the  barometric  pres¬ 
sure,  air  temperature,  sea  surface  temperature  (usually  the  temperature  of  sea 
water  in  the  engine  room's  intake),  and  ship's  position  are  also  made.  The 
wind  speed  and  direction  are  determined  either  by  the  use  of  an  anemometer  or 
by  visual  observation  of  the  sea  state  and  the  direction  of  spray  from  white 
caps  and/or  the  direction  of  the  wind  waves.  Wet  bulb  temperature,  ice  and 
observations  of  special  phenomena  are  sometimes  included.  Upper  air  observa¬ 
tions  are  made  on  some  merchant  vessels  by  Weather  bureau  personnel.  The 
surface  and  upper  air  observations  are  used  by  the  Weather  Bureau  to  prepare 
various  marine  weather  forecasts  which  are  disseminated  to  merchant  ships  by 
commercial,  Navy,  and  Coast  Guard  radio  stations.  The  meteorological  services 
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of  major  maritime  nations  often  supply,  maintain,  and  periodically  calibrate 
the  ship's  barometer  and  some  of  the  other  measuring  instruments. 

When  operating  in  the  U.S.  area  of  responsibility,  the  ship's  radio  operator 
transmits  weather  reports  to  the  nearest  commercial,  Navy,  or  Coast  Guard  radio 
station,  which  then  relays  them  to  the  ESSA  Weather  Bureau.  The  Bureau  pays 
transmission  charges  and,  in  some  cases,  overtime  wages  to  the  radio  operators 
of  selected  U.S.  ships. 

The  Navy  provides  ins*  mentation  to  selected  commercial  ships  for  subsurface 
data  collection.  In  addition,  merchant  ships  have  made  millions  of  observations 
of  sea  surface  temperature,  currents,  and  waves,  and  have  transmitted  these 
data  to  NAVOCEANO  in  exchange  for  navigational  charts.  The  subsurface  data 
generally  are  a  prediction  program  input,  whereas  the  temperature,  current, 
and  wave  data  provide  inputs  to  atlas  products. 

Offshore  Oil  and  Gas  Production 

Offshore  drilling  ard  production  operations  require  highly  localized  and  data 
detailed  data.  In  selecting  an  area  for  an  oil  survey,  a  company  will  utilize 
all  of  the  relevant  data  and  data  products  available  from  Federal,  State, 
university,  and  institutional  sources.  These  data  and  products  are  public 
information.  The  basic  decision  to  invest  funds  for  a  survey  is  based  on 
this  information. 

flic  detailed  geological  and  seismic  data  resulting  from  the  company  surveys 
are  p’T'pr ietarv .  This  information  is  used  in-house  by  the  company.  In  some 
cases  raw  data  (e.g.,  well  logs)  collected  by  the  company  may  be  sold  to  other 
companies,  and  in  a  few  cases  specific  proprietary  data  is  provided  to  interested 
government  agencies  (DOD,  I'SCC)  with  the  understanding  that  these  data  will  be 
handled  as  eonf idem ial .  These  data  are  provided  in  addition  to  non-proprietary 
information  that  the  companies  are  required  to  routinely  file  with  the  I’SGS. 
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Normally,  an  offshore  operation  will  require  the  company  to  also  obtain  highly 
localized  data  on  maximum  wave  heights  and  periods,  storm  frequency,  average 
and  maximum  tides,  and  current  characteristics.  These  data  are  not  considered 
proprietary.  The  offshore  oil  and  gas  production  industry  is,  therefore,  a 
significant  producer  of  data;  however,  most  of  these  data  are  not  available 
for  public  use. 

Ocean  Engineering 

Ocean  engineering  companies  are  those  involved  in  salvage  operations;  ship  and 
submersible  design;  harbor,  marina,  breakwater,  and  outfall  design  and  con¬ 
struction;  underwater  engineering;  instrument /communications  design  and 
development;  and  consulting,  studies,  and  equipment  development.  The  ultimate 
output  of  the  activities  of  an  ocean  engineering  company  is  either  a  design, 
a  structure,  a  piece  of  hardware,  or  a  hardware  system.  The  data  required  are 
obtained  from  diverse  sources,  but  are  seldom  collected  by  the  companies  them¬ 
selves.  The  data  products  produced  include  design  studies,  site  investigation 
reports,  operational  reports,  and  manuals.  Many  of  these  data  products  are 
closely  guarded  proprietary  items  that  are  used  in  dev  loping  further  business 
b-  the  companies  or  are  cycled  back  into  further  design  or  operational  efforts. 
These  industrial  organizations  are  producers  of  both  data  and  products,  neither 
of  which  are  intended  for  public  use. 

Marine  Mining 

The  operations  of  offshore  mining  concerns  are  similar  to  those  of  oil  and  gas 
concerns.  They  are  users  ol  available  data  and  data  products,  particularly 
those  that  pertain  to  the  location  and  exploitation  of  mineral  deposits  and 
those  that  directly  affect  the  actual  mining  operations.  The  companies  require 
detailed  geological  and  environmental  data  for  a  specific  site.  These  data  are 
obtained  either  by  the  company  or  by  contract  to  marine  service  companies,  and, 
along  with  specialized  engineering  data,  are  regarded  as  proprietary. 
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Marine  Cable  Laying 

Cable  laying  companies  are  primarily  users  of  data  and  data  products;  however, 
it  is  often  necessary  to  obtain  more  complete  and  more  detailed  bathymetric 
data  than  are  available  in  existing  data  banks  and  products.  These  detailed 
data  are  usually  obtained  by  contractors  and  are  generally  available  for  public 
use . 

Marine  Services 

The  majority  of  the  work  performed  by  marine  service  companies  is  oriented  to 
the  petroleum  industry,  and  includes  activities  such  as  surveying,  diving, 
seismic  studies,  and  oceanographic  studies.  Some  of  these  efforts  provide 
data  and  data  products  that  may  be  released  by  the  contracting  company; 
however,  a  majority  of  the  data  are  proprietary.  Th<.  same  types  of  work  are 
performed  for  non-peuroleum-oriented  activities,  in  which  case  the  data  are 
usually  not  considered  to  be  proprietary. 

DELINEATION  OF  USER  COMMUNITIES 

Users  of  marine  data  and  products  may  be  divided  into  12  discrete  communities, 
ranging  fnm  private  individuals  who  require  information  concerning  swimming 
conditions  at  the  local  beach,  to  specialized  government  agencies  with  the 
responsibilities  of  providing  environmental  forecasts,  information  products 
for  navigation  purposes,  and  ocher  complex  data  products.  Each  of  these  com¬ 
munities  has  a  different  orientation  to  marine  data  and  products.  Though  there 
is  a  significant  overlap  in  the  needs  of  these  communities,  and  significant 
interaction  between  some,  each  community  has  a  unique  set  of  requirements. 

The  communities  are  defined  by  the  activity  that  characterizes  them.  The 
first  two  are  users  of  data  and  intermediate  data  products,  and  produce  data 
end-products  for  the  other  communities;  the  remaining  10  are  users  of  end- 
products.  The  communities  are: 
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1.  Environmental  forecasting 

2.  Environmental  description 

3.  Naval  operations 

4.  Merchant  shipping 

5.  Ocean  engineering 

b  Industrial  operations 

7 ,  Fishing 

8,  Recreation 

9,  Education 

1G.  Federal,  State,  and  regional  planning  and  management 

11.  Research 

12.  Public  at  large 

The  diversity  of  these  communities,  their  differing  requirements  for  marine 
data  and  data  products,  and  the  relative  independence  of  the  development  of 
needs  within  any  one  community  from  that  in  the  others,  have  been  in  large 
part  responsible  for  the  growth  of  a  need  for  a  more  effective  marine  data 
management  program.  The  following  sections  contain  descriptions  of  each  of 
these  communities  and  their  requirements. 

ENVIRONMENTAL  FORECASTING 

The  environmental  forecasting  community  is  composed  of  those  agencies  charged 
with  the  responsibilities  of  providing  warnings  and  forecasts  of  marine  weather, 
and  sea  state  conditions  in  addition  to  certain  oceanographic  forecasts,  tide 
and  tidal  current  predictions,  fishery  advisories,  and  other  related  data 
products.  The  dominant  activity  in  this  community  is  the  acquisition  and 
processing  of  marine  environmental  data  required  to  produce  marine  weather 
and  sea  state  forecasts.  This  activity  is  carried  out  by  the  Weather  Bureau, 
the  Naval  Weather  Service  Command,  and  private  environmental  forecasting 
companies.  Oceanographic  forecasts  (e.g.,  of  thermal  structure  and  sea  surface 
temperature)  are  prepared  by  NAVOCEANO  and  the  Naval  Weather  Service  Command. 
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The  Naval  Weather  Service  Command  also  produces  forecasts  of  sea  ice  distribu¬ 
tions,  and  occasionally  NAVQCEANO  provides  tide  and  tidal  current  predictions 
for  remote  operational  areas.  The  Coast  Guard  prepares  iceberg  advisories. 

The  Coast  and  Geodetic  Survey  prepares  tide  and  tidal  current  predictions  for 
the  U.S.  and  its  possessions,  operates  the  National  Tsunami  Warning  Center, 
and  is  involved  in  a  pilot  project  for  estuarine  flushing  predictions. 

The  La  Jolla  laboratory  of  the  Bureau  of  Commercial  Fisheries  prepares  daily 
advisories  for  the  West  Coast  albacore  fishing  fleet,  and  other  BCF  offices 
prepare  annual  fishery  abundance  forecasts. 

The  end  products  of  major  importance  produced  by  these  agencies  are  forecasts 
ard  warnings  in  alphanumeric  and  graphic  form.  In  the  preparation  of  these 
products  both  raw  data  and  certain  data  products  are  used.  Current  synoptic 
data  (e.g.,  merchant  ship  weather  reports,  coastal  and  island  meteorological 
observations,  ocean  station  observations,  satellite-obtained  cloud  imagery) 
are  of  particular  importance.  Intermediate  data  products  are  used  principally 
within  the  respective  agencies  to  preparf  jnd  products  for  use  by  other  user 
communities,  historical  environmental  description  products  (e.g.,  climatolo¬ 
gical  atlases,  mean  monthly  ice  distribution  charts,  storm  track  plots)  are 
also  used  in  the  activities  of  the  agencies  in  this  community. 

ENVIRONMENTAL  DESCRIPTION 

The  environmental  descript  ion  community  encompasses  the  various  agencies  con¬ 
cerned  with  the  production  of  data  products  that  describe  the  marine  and  coastal 
environment.  There  are  several  categories  of  products,  including  historical 
marine  environmental  products  (e.g.,  climatological  atlases,  ocean  station 
atlases,  wave  and  swell  charts),  physical  description  products  (e.g.,  bathy¬ 
metric  maps),  navigational  products,  engineering  support  products,  fishery 
statistics  reports,  and  water  quality  and  pollution  reports.  Agencies  involved 
in  these  activities  include  the  ESSA-Environmental  Data  Service  (National  Weather 
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Records  Center),  NAVOCEANO,  Coastal  Engineering  Research  Center  (Army  Corps  of 
Engineers),  ESSA  Coast  and  Geodetic  Survey,  U.S.  Lake  Survey,  U.S.  Geological 
Survey,  Bureau  of  Commercial  Fisheries,  NODC,  various  State  and  regional  agencies, 
various  educational  institutions,  and  some  industrial  concerns. 

This  diverse  community  requires  a  variety  of  data  that  are  obtained  from  a  large 
number  of  sources.  Climatological  atlases  are  produced  from  observations  made 
by  merchant  ships,  meteorological  satellites,  aircraft,  fishing  vessels,  buoys, 
etc.,  and  synoptic  charts.  Physical  properties  atlases  are  produced  from  ocean 
station  data.  Surface  current  charts  are  prepared  from  set  and  drift  observa¬ 
tion  data  and  current-meter  data.  Nautical  chart  preparation  requires  data 
from  a  number  of  sources,  as  do  marine  geological  atlases.  Fisheries  atlases 
require  still  different  types  of  data. 

As  in  the  case  of  environmental  forecasting,  this  community  both  uses  and  pro¬ 
duces  data  and  data  products.  A  few  of  the  data  products  are  of  interest  only 
within  this  community;  however,  most  of  them  are  produced  for  the  use  of  all 
user  communities. 

NAVAL  OPERATIONS 

,'s  the  single  greatest  user  of  oceanographic  data  and  data  products,  Naval 
operational  units  rely  on  data  inputs  from  various  sources  not  only  within  the 
Navy  and  DOD  agencies,  but  also  from  other  user  communities.  Many  of  the 
data  and  data  products  generated  within  the  Navy  are  also  used  directly  by 
other  user  communities.  An  environmental  forecasting  network  (which  includes 
marine  meteorological  and  oceanographic  forecasts)  operated  by  the  Naval 
Weather  Service,  through  its  Fleet  Weather  Centrals,  is  organizationally 
included  in  Naval  operations  and,  as  such,  is  closely  tied  to  operational 
requirements.  Naval  operations  are  dependent  upon  various  naval  laboratories 
and  research  units  for  product  developments.  The  operating  forces,  both  sea 
and  air,  include  surface  fleet  ships,  ASW  forces,  the  submarine  force,  amphi¬ 
bious  forces,  and  mine  warfare  forces. 
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The  needs  of  the  operating  forces  also  Include  environmental  description  pro¬ 
ducts,  which,  for  the  most  part,  are  data  products  originating  mainly  within 
the  Naval  Weather  Service,  NAVOCEANO,  and  the  Navy  laboratories  (NOL,  USNUSL, 
NURDC,  etc.)*  These  include  climatological  atlases;  navigational,  nautical, 
and  bathymetric  charts;  sonar  atlases;  etc.  As  a  user,  the  Navy  is,  through 
its  planning  and  operation  functions,  closely  tied  to  the  environmental  fore¬ 
casting,  environmental  description,  ocean  engineering,  and  research  communities. 
In  addition,  a  somewhat  looser  overlap  exists  with  the  fishing,  industrial 
operations,  and  merchant  shipping  communities. 

MERCHANT  SHIPPING 

The  merchant  shipping  community  is  composed  of  transoceanic,  coastal,  and  Great 
Lakes  shipping  operations  and  their  support  organizations.  In  contrast  to  the 
three  communities  previously  described,  this  activity-oriented  group  is  pri¬ 
marily  an  end  user  of  data  and  data  products.  Merchant  vessels  under  way 
provide  weather,  sea  state,  ice,  and  other  observations.  While  this  activity 
is  secondary,  it  is  of  importance  to  their  operations.  Shipping  interests  may 
also  provide  ocean  engineering  information  (e.g.,  vessel  design  and  construc¬ 
tion),  but  they  are  primarily  users  of  these  data  and  products. 

This  community  uses  extended  forecasts  of  marine  weather,  sea  state,  and  ice 
distribution,  in  conjunction  with  current  atlases,  climatological  atlases, 
and  various  navigational  aids  and  nautical  charts,  to  route  ships.  The 
objectives  are  to  avoid  conditions  that  may  prove  hazardous  or  cause  delays, 
to  minimize  the  time  enroute,  and  to  maximize  the  use  of  fleet  vessels. 

Effective  route  planning  can  significantly  reduce  the  costs  of  shipping  per  ton 
of  cargo.  Short-term  forecasts  and  warnings  are  used  while  under  way  to  update 
routing  plans  and  to  revise  shipboard  operations  in  response  to  changing  con¬ 
ditions  . 
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OCEAN  ENGINEERING 

The  ocean  engineering  user  community  is  composed  of  all  of  the  Federal  and 
public  agenices  and  private  concerns  involved  in  engineering  activities  related 
to  the  marine  environment.  These  activities  fall  into  six  general  categories: 

•  General  purpose  engineering 

•  Vehicle  and  structure  engineering 

•  Instrumentation/communication  engineering 

•  Deep  ocean  technology 

•  Military  engineering 

•  Safety  engineering 

The  U.S.  ocean  engineering  community  includes  approximately  50  companies  involved 
in  salvage  operations,  40  in  ship  and  submersible  design,  30  in  harbor  and  marina 
design,  160  in  underwater  engineering,  and  others  in  coastal  engineering,  con¬ 
sulting,  study,  and  equipment  development.  The  field  also  includes  a  number  of 
military  facilities  and  laboratories.  Most  of  these  activities  are  carried  out 
by  a  diversity  of  Naval  Laboratories  and  centers. 

In  design  and  development,  this  community  uses  various  engineering  data  products, 
a  wide  variety  of  marine  historical  environmental  products,  marine  physical 
description  products,  and  biological  data  products.  In  the  operational  phase, 
marine  weather,  sea  state,  surf,  tide,  and  other  oceanographic  forecasts  are 
required,  as  well  as  navigation  data  products. 

INDUSTRIAL  OPERATIONS 

This  community  includes  the  various  industries  involved  in  offshore  oil  and 
gas  production,  marine  mining,  marine  cable  laying,  non-fisheries  harvesting 
'e.g.,  kelp),  and  offshore  surveying  and  services.  At  least  100  oil  companies, 

10  major  geophysical  contractors,  and  100  major  oil  contractors  are  involved 
in  offshore  drilling,  engineering,  and  pipeiine  construction.  Offshore  mining 
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is  presently  a  relatively  small  commercial  undertaking,  occupying  some  30  mining 
and  service  companies.  Approximately  10  marine  telephone  cable  companies  are 
still  laying  cable  wherever  it  is  competitive  with  newer  techniques. 

Industrial  use  of  marine  data  and  products  is  characterized  by  (1)  the  use  of 
all  available  data  (public  and  private)  when  deciding  to  undertake  a  survey 
or  project,  (2)  use  of  Federal  weather  and  sea  state,  navigation,  and  bathy¬ 
metry  products  in  support  of  the  survey  or  project,  and  (3)  the  proprietary 
nature  of  the  detailed  geophysical  and  geological  survey  data  that  are  collected 
by  the  companies  themselves. 

FISHING 

This  community  includes  five  areas  of  activity: 

•  Commercial  fishing 

•  Sport  fishing 

•  Processing  and  distribution  of  fisheries  products 

•  Management  of  the  fisheries  resource 

•  Fisheries  research 

The  commercial  segment  is  composed  mainly  of  small,  private  entrepreneurs 
spread  over  a  wide  geographic  area  and  oriented  toward  a  variety  of  different 
commodities.  In  1967,  some  136,000  U.S.  commercial  fishermen  operating  more 
than  82,000  fishing  craft  accounted  for  a  catch  of  over  four  billion  pounds  of 
fish  and  shellfish  worth  $438  million.  The  number  of  U.S.  commercial  fishc-rmen 
has  been  steadily  declining  since  1950,  while  the  number  of  sport  fishermen 
has  been  increasing  rapidly.  According  to  the  latest  published  estimates,  the 
U.S.  sport  fishing  sector  includes  at  least  8  million  salt  water  anglers  who 
annually  spend  more  than  $800  million.  As  of  1967,  there  were  $4,187  fishery 
shore  establishments  employing  89,000  persons.  Processors,  distributors,  and 


resource  managers  are  major  producers  and  users  of  fishery  statistics. 
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Fisheries  research  is  conducted  mainly  by  the  U.S.  Bureau  of  Commercial 
Fisheries,  the  Bureau  of  Sport  Fishing  and  Wildlife,  State  fishery  departments, 
private  fisheries  research  laboratories,  and  universities.  Fisheries  research 
!  was  conducted  at  46  laboratories  and  field  stations  by  the  BCF  in  1966.  The 

BSF&W  currently  maintains  four  marine  research  laboratories.  Eighteen  coastal 
and  Great  Lakes  States  maintain  marine  fishery  laboratories,  and  numerous  uni¬ 
versities  and  private  institutions  are  performing  fisheries  research  under 
I  contracts  from  Federal  and  State  agencies. 

Resource  managers  are  primarily  interested  in  relating  catch  to  effort  (catch, 
type  of  gear,  number  of  ships  and  type,  crew  size,  time  spent,  etc.)  in  order 
to  achieve  the  maximum  sustainable  yield  of  a  given  fishery.  The  Atlantic 
|  States,  Pacific,  and  Gulf  States  Marine  Fisheries  Commissions  were  established 

in  the  1940's  to  promote  better  use  of  marine,  shell,  and  anadromous  fishery 
resources,  as  well  as  to  ensure  that  these  resources  are  properly  managed  and 
preserved.  The  77  members  of  these  three  commissions  represent  23  States. 
Though  the  regulatory  power  over  U.S.  fisheries  is  vested  in  the  individual 
States,  the  BCF  plays  an  important  role  in  offering  recommendations,  based  on 
the  results  of  resource-management  research,  to  both  national  and  international 
fishery  commissions.  The  U.S.  is  also  a  party  to  eight  major  international 
fishery  commissions  concerned  with  the  management  and  conservation  of  fishery 
stocks . 

RECREATION 

The  greatest  numerical  demand  for  environmental  forecasting  and  warning  service: 
comes  from  the  public  recreation  user  community.  Marine  recreational  users 
include  those  who  utilize  the  beach  during  the  day  for  various  purposes,  in¬ 
cluding  swimming,  surfing,  and  sunbathing,  boating  and  water  skiing,  coastal 
camping,  shore  and  nearshore  fishing,  waterfowl  hunting,  skin  and  scuba  diving, 
and  the  study  of  marine  life.  Generalized  forecasts  of  marine  and  coastal 
weather,  sea  state,  and  surf  conditions  are  satisfactory  for  most  of  these 
users;  however,  some  boating  activities,  such  as  predicted  log  racing,  require 
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more  detailed  forecasts.  Nautical  products,  particularly  those  provided  for 
small  craft  operations,  are  used  extensively  by  this  community,  as  are  nautical 
charts,  tide  tables,  tidal  current  tables  and  charts,  and  various  specialized 
brochures  and  books  relating  to  diving  conditions,  fishing  conditions,  hunting, 
and  camping.  The  growth  in  number  of  citizens  participating  in  swimming,  surf¬ 
ing,  diving,  boating,  fishing,  sunbathing,  and  sightseeing  is  anticipated  to 
increase  from  75  million  annually  in  1964-5  to  95  million  in  1970  and  120 
million  in  1975. 

EDUCATION 

The  education  community  includes  teaching  at  all  levels  In  public  and  private 
institutions.  Marine  publications  of  all  types  are  used  in  the  schools.  Most 
of  these  publications  are  textbooks,  at  various  levels,  concerned  with  some  aspect 
of  the  marine  environment.  Direct  use  for  educational  purposes  is  also  made 
of  data  products  such  as  bathymetric  maps,  environmental  atlases,  geological 
products,  and  thermal  structure  charts.  These  products  are  also  used  to  educate 
user  groups  in  their  application. 

In  coastal  communities  there  is  an  increaing  trend  toward  more  field  trips  by 
groups  of  students  to  either  study  shoreline  biological  and  physical  character¬ 
istics  or  to  observe  surface  conditions  and  make  dredge  and  seine  hauls  from 
boats.  Various  data  products  are  used  in  planning  these  field  trips,  so  that 
appropriate  observation  and  collection  conditions,  and  the  safety  of  the 
students,  .ire  ensured. 

The  developing  national  interest  in  the  oceans  is  reflected  in  the  growth  of 
marine-oriented  curricula  in  institutions  of  higher  learning.  Advanced  under¬ 
graduate  and  graduate  course  work  involves  extensive  use  of  marine  data  and 
data  products.  In  response  to  the  growing  interest  of  the  ducat ionai  com¬ 
munity  in  the  oceans,  institutional  materials  are  prepared  and  distributed  by 
all  Federal  agencies  "  h  st i tut  ions .  NQDC,  the  National  Science  Teachers' 
Association,  the  Navy,  ICMRFF,  and  the  Sea  Grant  Program  nr>  major  participants 
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in  this  program.  The  growh  of  the  demand  for  th«.  se  materials  indicates  a 
rapid  expansion  of  this  community. 

FEDERAL,  STATE,  AND  REGIONAL  PLANNING  AND  MANAGEMENT 

Planners  and  managers  become  involved  in  coastal  and  offshore  uses  of  marine 
resources  through  public  ownership  of  lands,  regulatory  and  enforcement  respon¬ 
sibilities,  or  planning  for  maximum  public  use  and  benefit. 

Four  kinds  of  public  agencies  are  deeply  concerned  with  the  use  of  marine  data 
products : 

•  State  and  regional  planning  agencies — an  estimated  150  boards  of 
natural  resources.  State  land  commissions,  and  governors'  councils 
on  oceanography. 

•  Recreation  departments — approximately  75  agencies,  such  as  the 
National  Park  Service  and  State  departments  of  parks  and  recreation. 

•  Water  Quality  and  Waste  Disposal  Agencies — some  75  agencies,  including 
the  Federal  Water  Pollution  Control  Administration  (FVPCA)  and  State 
and  regional  water  resources  control  boards. 

•  Conservation  agenc ies — approximately  35  agencies,  consisting  prin¬ 
cipally  of  State  boards  of  conservation. 

I  lie  number  of  agencies  within  a  State  concerne  '  with  the  marine  environment 
varies;  California  has  5o.  Maine  39,  Michigan  22.  Some  States  also  provide 
added  marine  advisory  councils  or  commissions,  and  there  are  89  active  inter¬ 
state  organizat ions  across  the  country.  Many  of  these  organ! zat  ions  carry  on 
substantial  management  programs  in  addition  to  their  planning  and  advisory 


f  unc t ions . 
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Organizations  whose  missions  are  essentially  planning,  advising,  or  policy¬ 
making  depend  on  external  sources  for  data.  Examples  are  the  California 
Interagency  Commission  on  Ocean  Resources  and  the  working  groups  formed  by  the 
Governor's  Conference  on  Massachusetts'  Stake  in  the  Ocean.  Such  commissions 
and  groups  conduct  planning  studies,  hear  expert  witnesses,  canvass  relevant 
literature,  and  utilize  the  experience  of  their  members.  Frequently  they  will 
sponsor  special  studies  by  scientific  or  engineering  groups.  Their  findings 
are  then  published  in  report  or  study  form,  making  these  groups  a  source  of 
data  in  their  own  right. 

RESEARCH 

Basic  and  applied  marine  research  is  conducted  at  more  than  90  Federal,  40 
State,  90  academic,  and  25  private  laboratories.  Basic  research  investigations 
frequently  have  in  common  the  fact  that  they  are  designed  by  a  scientist  to 
produce  the  data  required  for  his  own  experimental  goals  rather  than  for  the 
direct  use  of  the  marine  data  community  at  large.  (This  does  not,  obviously, 
prevent  the  later  use  by  the  community  at  large  of  the  results  of  basic  research.) 
Applied  research  investigations  are  directed  more  toward  providing  specific 
answers  to  practical  problems — for  example,  the  improvement  of  mechanical  fishing 
operations.  Most  research  activities  include  the  collection  of  extensive  data 
of  high  quality.  Data  may  also  be  acquired  from  oceanographic  data  bases  (e.g., 
NODC,  NWRC,  NAV0CEAN0) ,  and  various  data  products  are  used.  Most  research  data 
products  take  the  form  of  technical  and  scientific  reports. 

PUBLIC  AT  LARGE 

In  addition  to  those  segments  of  the  public  who  can  at  one  time  or  another  be 
considered  most  appropriately  as  members  of  the  recreation,  education,  or  sport 
fishing  communities,  there  is  another  part  of  the  public  that  makes  frequent 
use  of  marine  data  products  to  enhance  their  appreciation  of  the  shoreline 
simply  as  an  esthetic  resource.  In  the  esthetic  appreciation  of  a  beach,  a 
rocky  shoreline,  or  a  harbor  or  marina,  various  data  products  may  be,  and  are. 


.July  31,  1969 


11-34 


TM-4023/005/00 


used  by  the  general  public.  The  general  public  also  includes  the  coastal 
property  owner,  who  must  be  concerned  with  the  protection  of  his  property  and 
its  inhabitants  from  the  effects  of  storm  surges,  storms,  tsunamis,  and  other 
marine  environmental  hazards.  The  number  of  waterfront  dwellers  is  increasing 
rapidly  in  most  coastal  States,  and  this  segment  of  the  public  has  a  special 
and  unique  interest  in  marine  information. 

Most  marine  data  product  users,  and  other  segments  of  the  public  associated  with 
marine  operations  of  all  sorts,  may  require  legal  counsel.  The  legal  community 
is,  therefore,  also  a  segment  of  this  user  community. 

MARINE  DATA  FLOW 

COMPONENTS  OF  THE  MARINE  DAT  'TWORK 

The  phases  of  marine  data  flow  include  collection,  transmission,  data  process¬ 
ing,  data  dissemination,  analysis,  data  product  preparation,  product  dissemi¬ 
nation,  and  product  use.  The  standaridized  methods  of  collecting  raw  data 
differ  for  various  categories  of  parameters.  There  are  four  standard  procedures: 
(1)  direct  measurement  with  sensors,  (2)  visual  observation,  (3)  sampling  and 
subsequent  laboratory  analysis,  and  (4)  derivation  from  measurements  of  other 
parameters.  Direct  readout  from  standard,  calibrated  sensors  is  used  to 
measure  some  physical  parameters  (e.g.,  oceanographic  and  atmospheric  pressures 
and  temperatures,  currents,  tides,  wind  speed  and  direction,  depths,  acoustic 
and  optical  characteristics),  and  can  be  used  to  provide  measurements  of  some 
chemical  parameters  (salinity,  dissolved  oxygen,  pH,  and  radioactivity).  Visual 
observations  are  commonly  used  to  provide  raw  data  concerning  sea  state,  wind 
speed  and  direction,  cloud  types  and  coverage,  ice  distribution,  turbidity,  and 
debris  distribution.  Sampling  and  subsequent  analysis  is  required  for  obtaining 
raw  data  for  parameters  such  as  nutrient  concentrations,  sediment  characteristics, 
occurrence  and  abundance  of  biotic  types,  microbial  pollutants,  and  so  forth. 
Parameters  derived  from  other  direct  measurements  include  density  and  relative 
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humidity.  There  is,  therefore,  a  diversity  of  standard  methods  for  collecting 
raw  data. 

The  platforms  from  which  data  a~d  samples  are  collected  include  ships  (merchant, 
Navy,  Coast  Guard,  Coast  and  Geodetic  Survey,  fishing,  research  vessel,  etc.), 
fixed  platforms  and  piers,  shore  stations,  buoys,  gauge  installations,  aircraft, 
satellites,  and  submersibles .  Transmission  characteristics  are  determined  in 
part  by  the  type  of  platform.  Manned  platforms  permit  preliminary  on-board 
evaluation  and  processing  prior  to  transmission,  while  unmanned  automated 
stations  transmit  direct  measurements  on  schedule  and/or  on  demand. 

Transmission  characteristics  and  subsequent  data  flows  are,  however,  determined 
primarily  by  the  ultimate  use  requirements,  i.e.s  the  reasons  for  which  the 
data  are  collected.  There  are  five  major  data  flow  categories,  based  on  end- 
use  requirements: 

1.  Research  data  flow 

2.  Forecasting  products  data  flow 

3.  Descriptive  products  data  flow 

4.  Archiving  data  flow 

5.  Design  and  development  data  flow 

These  subnetworks  are  not  independent,  except  in  a  few  special  cases;  however, 
the  sets  of  requirements  differ  and,  therefore,  the  data  flow  differs. 

Data  collected  specifically  for  research  purposes  usually  have  relatively 
stringent  collection  and  instrumentation  requirements,  depending  in  part  on 
the  collection  platform.  Although  there  may  be  requirements  for  rapid  process¬ 
ing,  there  are  seldom  requirements  for  rapid  transmission;  in  fact,  these  data 
are  often  collected  directly  by  a  member  of  a  research  project  team  and  hand- 
carried  to  a  laboratory,  where  they  are  maintained  in  office  files.  At  the 
appropriate  time  in  the  project,  the  accumulated  data  are  analyzed  and  a  research 
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report  and/or  professional  paper  is  prepared.  The  data  may  be  submitted  to  an 
archiving  service  immediately  following  collection  and  preliminary  processing, 
or  at  some  later  time;  however,  some  categories  of  da*:a  are  commonly  maintained 
only  in  the  files  of  the  originating  laboratory.  Archival  services  also  pro¬ 
vide  a  source  of  data  for  research  projects. 

The  flow  of  environmental  forecasting  data  and  data  products  is  determined  by 
quite  different  end-use  requirements.  The  accuracy  (and,  hence,  the  value) 
of  a  forecast  degrades  rapidly  as  the  delay  between  the  time  the  observations 
were  made  and  the  time  the  forecast  is  prepared  and  transmitted  lengthens,  It 
is  desirable,  therefore,  to  acquire  and  process  observational  data  and  produce 
and  disseminate  the  forecast  product  as  soon  as  possible  following  the  time 
of  the  observations.  The  characteristics  of  the  data  flow  networks  for  these 
products  are  determined  by  this  need  for  timeliness. 

Environmental  description  products  include  several  submodes  of  data  flow; 
however,  the  general  requirements  are  for  the  accumulation  of  complete  sets  of 
data,  for  a  given  time  period,  and/or  for  a  given  area,  and  the  preparation  of 
accurate  descriptive  products  containing  predefined  levels  of  detail.  Timeli¬ 
ness  is  not  (within  reasonable  limits)  a  critical  factor.  Periodic  expansion 
and  updating  of  these  products  is  required,  and  analysis,  storage,  retrieval, 
and  archiving  systems  are  essential  in  these  activities. 

Research,  environmental  description,  and  design  and  development  activities 
require  the  accumulation,  storage,  and  retrieval  of  data.  To  meet  these 
requirements,  data  services  exist  in  all  of  the  major  agencies  involved  in  pro¬ 
ducing  descriptive  products,  and  several  data  services  (SOSC,  NODC,  NWRC,  NAV- 
OCEANO)  directly  support  research  and  development  activities.  The  flow  of  data 
through  these  storage,  retrieval,  and  archiving  services  jlS,  in  reality,  a  part 
of  these  subnetworks;  however,  since  the  end-uses  are  distinct,  these  services 
are  considered  a  distinct  data  flow  mode. 
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RESEARCH  DATA  FLOW 

All  types  of  marine  data  are  used  directly  or  indirectly  in  basic  and  applied 
research.  The  types  of  data  that  are  collected  can  be  categorized  by  the 
general  discipline  to  which  they  apply — i.e.,  physical,  chemical,  geological/ 
geophysical,  biological  ana  fisheries,  meteorological,  pollution,  engineering, 
and  miscellaneous.  Major  data  types  are  indicated  in  Table  IT-1.  A  large 
number  of  individual  parameters  can  be  measured  within  each  data  type.  For 
this  reason,  the  parameters  are  combined  in  the  table  into  parameter  groups 
(e.g.,  tide  parameters,  geophysical  measurements,  fishing  statistics,  and  clouds). 
The  listed  parameter  groups  include  most  of  the  measurements  commonly  made  in 
the  marine  areas.  Auxiliary  data  indicating  time,  location,  etc.,  are  also 
collected.  A  series  of  general  research  study  areas  in  which  the  various  data 
parameters  are  used  are  included  in  the  table. 

The  specific  flow  of  research  data  is  a  function  of  the  nature  of  the  data 
required,  the  collection  requirements,  and  the  goals  of  the  particular  study. 

The  generalized  flow  is  indicated  in  Figure  II-l.  Raw  research  data  come  from 
two  primary  sources:  expeditions  and  shore-based  project  activities.  Expedi¬ 
tion  data  include  the  various  types  of  parameters  measured  and  data  from  samples 
collected  from  research  vessels  and  platforms.  Data  collected  during  shore- 
based  operations  includes  measurements  of  nearshore  waters,  shore  phenomena, 
laboratory  research  at  various  institutions,  and  projects  requiring  extensive 
collection  of  synoptic  data  from  widespread  areas. 

During  research  expeditions,  standard  weather  and  oceanographic  (BT,  STD,  etc.) 
observations  are  made  and  transmitted  to  the  several  analysis  and  forecasting 
centers,  where  they  are  used  for  forecasting  purposes.  Weather  data  are. 
normally  of  only  incidental  research  interest.  All  other  data  collected  are 
included  as  cruise  data  (which  may  include  the  standard  weather  and  oceanographic 
observations,  ws  well  as  related  nonroutine  observations).  Cruise  data  are 
included  in  the  data  records,  which  are  most  commonly  maintained  onboard  and 


TABLE  II-l 

CORRESPONDENCE  BETWEEN  PARAMETER  GROUPS  AND  MARINE  STUDY  AREAS 


FIGURE  II-l.  GENERALIZED  RESEARCH  DATA  FLOW 
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then  hand-carried  to  the  investigator's  institution,  where  data  reduction  and 
processing  take  place.  (Preliminary  reduction  and  processing  may  take  place 
onboard  in  some  cases.) 

From  this  point,  the  flow  of  cruise  data  and  shore-based  project  data  are 
similar.  The  processed  data  are  filed  in  the  institution's  library  or  archives, 
and/or  in  the  file  of  the  investigator.  For  some  categories  processed  data 
(and  samples)  are  transmitted  to  one  of  the  national  archiving  centers  (e.g., 
NODC,  SOSC,  NWRC) ,  and/or  disseminated  to  other  interested  institutions  and 
investigators. 

Processed  data  are  then  analyzed  by  the  investigator  or  project  staff.  Supple¬ 
mental  data  for  these  analyses  may  be  obtained  from  the  national  data  centers 
or  from  institutional  archives.  The  results  of  the  analyses,  and  interpre  a- 
tions  in  the  form  of  reports  and  papers,  are  then  disseminated  to  the  interested 
community  and,  in  some  cases,  to  national  data  centers. 

For  some  types  of  data,  and  for  all  pertinent  data  collected  on  some  projects 
or  cruises,  formalized  procedures  ex>.st  for  reduction,  processing,  analysis, 
and  filing.  For  the  remainder,  several  years  may  pass  before  the  data  or  the 
analyses  receive  general  dissemination.  In  some  cases,  the  data  are  maintained 
only  in  the  project's  or  principal  investigator's  files. 

Additional  sources  of  data  of  major  value  to  research  efforts  in  the  United 
States  are  international  science  organizations,  foreign  agencies,  institutions, 
projects,  and  scientists.  These  data  are  supplied  either  (1)  by  individual 
scientists,  (2)  through  the  medium  of  the  open  literature,  or  (3)  in  conjunc¬ 
tion  with  various  exchange  agreements.  The  generalized  flow  of  these  data 
into  United  States  agencies  and  activities  ir  indicated  in  Figure  II-2. 
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FOREIGN  DATA  SOURCES 
1.  ORGANIZATIONS— 

•  UNITS)  NAT1  NS* 

•  OTHER  INTERGOVERNMENTAL  ORGANIZATIONS1 

(e.g.,  MEDITERRANEAN  MARINE  SORTING  CENTER, 
INTERNATIONAL  COUNCIL  FOR  THE  EXPLORATION  OF 
THE  SEA, 

INTERNATIONAL  HYDROGRAPHIC  BUREAU) 

•  NONGOVERNMENTAL  ORGANIZATIONS1 

(e.g..  INTERNATIONAL  UNION  OF  GEODESY  AND 
CEOPHYSICS, 

INTERNA! I0NAL  UNION  OF  BIOLOGICAL  SCIENCES, 
SCIENTIFIC  COMMITTEE  ON  OCEANIC  RESEARCH 

•  FOREIGN  GOVERNMENT^ 

(e.g.,  CANADIAN  OCEANOGRAPHIC  DATA  CENTER, 
JAPANESE  OCEANOGRAPHIC  DATA  CENTER, 

NATIONAL  INSTITUTE  OF  OCEANOGRAPHY  (GREAT 
BRITAIN]) 


2.  PROGR  S— 

•  DECLARED  NATIONAL  PROGRAMS 

(CRUISES  LISTED  IN  UNESCO  "INTERNATIONAL 
MARINE  SCIENCE’) 

•  INTERNATIONAL  COOPERATIVE  EXPEDITIONS 

(e.g.,  IGY  PROGRAMS, 

INTERNATIONAL  INDIAN  OCEAN  EXPEDITION, 
INTERNATIONAL  COOPERATIVE  INVESTIGATIONS 
OF  THE  TROPICAL  ATLANTIC , 

COOPERATIVE  STUDY  OF  THE  KUROSHIOl 

•  OTHER  GENERAL  EXCHANGE  PROGRAMS  UNDER  THE 

UNITt-n  NATIONS  ' 

(e.g.,  PROGRAMS  UNDER  UNESCO— 
INTERGOVERNMENTAL  OCEANOGRAPHIC  COMMISSION. 
WORLD  HEALTH  ORGANIZATION, 

WORLD  METEOROLOGICAL  ORGANIZATION, 

FOOD  AND  AGRICULTURAL  ORGANIZATION) 

•  INTERNATIONAL  PFCADE  OF  OCFAN  EXPLORATION 

(IN  PLANNING  STAGE)  “ 

•  SMITHSONIAN  SCIENCE  INFORMATION  EXCHANGE 

3.  OTHER  SOURCES— 

•  INDIVIDUAL  SCIENTISTS 

(INCLUDES  INFORMATION  EXCHANGE  ON  PERSONAL 
LEVEL,  AND  INSTITUTIONAL  INTERCHANGE  OF 
SCIENTIFIC  PERSONNEL) 

•  OPEN  LITERATURE 

(e.g.,  SCIENTIFIC  DATA  AND  RESEARCH 
REPORTS,  KISH  CATCH  STATISTICS,  ETC.,  AS 
AVAILABLE  THROUGH  ThE  OCEANIC  INDEX  OK  THE 
OCEANIC  RESEARCH  INSTITUTE,  AND  THE 
OCEAN  CENTER  OF  THE  OFFICE  OF  THE 
OCFANOCRAPHER  OF  T!  NAVY ,  AND  SCIENTIFIC 
PUBLICATIONS) 


Furnishes  biological 
and  geological  samples 
for  Identification 


SMITHSONIAN  OCEANOGRAPHIC  SORTING  CENTER 


(1)  Processes  samples 

(2)  Performs  taxonomic  Identification 

(3)  Provides  special  services  to  scientists 

(4)  Maintains  library  of  specimens 
(5>  Sponsors  and  supports  the  MMSC 


Supply  of  data  pursuant 
to  exchange  agreements 
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ENVIRONMENTAL  FORECASTING  DATA  FLOW 

Environmental  forecasting  products  under  consideration  include  warnings  and 
forecasts  of  marine  and  coastal  meteorological  and  oceanographic  conditions. 
Besides  normal  weather  forecasts,  these  include,  but  are  not  limited  to,  sea 
state  conditions,  ocean  thermal  conditions,  breakers  and  surf,  hurricanes  or 
typhoons  and  storms,  storm  surges,  seismic  sea  waves,  ice  and  iceberg  advisories, 
tide  and  tidal  current  tables,  estuarine  renewal  advisories,  and  albacore 
fisheries  advisories.  As  previously  described,  the  timeliness  of  data  flow  is 
critical  for  all  of  these  products,  with  the  exception  of  tide  and  tidal  current 
predictions . 

The  total  environmental  forecasting  network  is  dominated  by  the  needs  of  the 
weather  and  sea  state  forecasting  component.  This  component  actually  consists 
of  two  separate  networks,  the  ESSA-Weather  Bureau  and  the  Naval  Weather  Service 
Command,  which  tend  to  complement  each  other.  The  basic  elements  are  the  ob¬ 
servation  stations,  the  observation  transmission  network,  the  analytical  (NMC 
and  FLENUMWEACEN)  and  forecast  centers,  and  the  chart  and  forecast  dissemina¬ 
tion  networks. 

I 

Surface  observations  are  normally  made  on  a  3-hour  synoptic  schedule  by  12 
Ocean  Station  Vessels,  and  on  a  6-hour  basis  by  a  large  number  of  coastal  and 
island  observation  stations  (U.S.  and  foreign),  from  ships  at  sea  (Coast  Guard, 
Navy,  morch  >.nt ,  foreign,  etc.),  and  from  buoys.  Upper  air  observations  are 
made  by  the  Ocean  Station  Vessels,  selected  coastal  and  island  stations,  and 
ome  of  the  ships  at  sea.  These  data,  supplemented  by  aperiodic  in-flight 
aircraft  reports,  are  transmitted  via  various  commercial  and  Federal  c.ommuni- 
cations  networks  to  'tie  analytical  centers  for  processing.  Hemispheric  and 
other  large-area  analyses  and  prognoses  of  surface  and  upper  air  renditions 

'  arc  tlun  transmitted  to  various  facilities  and  units  for  local  tailoring  and 

dissemination  to  the  users.  The  flow  of  data  for  the  Weather  Bureau  and  the 

$  Naval  Weather  Service  Command  is  illustrated  in  Figure  1 1  —  3  and  Figure  .1-4, 

respectively . 
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Satellite  information  is  also  used  as  input  for  products  at  the  main  analytical 
centers  and  the  dissominnt ion  facilities  and  units.  Additionally,  localized 
synoptic  charts  are  sometimes  hand-plotted  and  analyzed  at  the  dissemination 
facilities  and  units.  Various  intermediate  products  are  used  in  preparing  the 
end  products,  which  are  disseminated  to  the  user  communities. 

The  dissemination  facilities  and  units  prepare  warnings  and  forecasts  of  marine 
meteorological  and  oceanographic  conditions  within  their  areas  of  responsibility 
Many  products  and  forecasts  under  development  are  also  prepared  for  local  areas. 
Data  flows  for  these  functions  include  the  input  of  local  observations  and  ana¬ 
lyses,  and  analyses  and  prognoses  from  the  main  analytical  centers.  Warnings 
are  issued  to  the  interested  communities  as  required,  while  local  weather  and 
recreational  surf  forecasts  are  normally  issued  daily. 

Hurricane  advisories  are  prepared  and  disseminated  to  the  civilian  community 
by  the  National  Hurricane  Center  in  Miami  for  the  east  coast,  the  San  Francisco 
Weather  Bureau  Office  for  the  Eastern  Pacific,  and  the  Honolulu  Weather  Bureau 
Office  for  the  Central  North  Pacific.  The  Naval  Weather  Service  Command  prepare 
and  disseminates  all  typhoon  advisories  in  the  Western  Pacific  through  the 
Joint  Typhoon  Warning  Center  and  disseminates  hurricane  advisories  to  the 
l' . S .  Naval  community.  Additionally,  warnings  may  be  issued  by  t  ho  local  dis¬ 
semination  facilities,  units,  or  offices  of  the  Weather  Bureau  in  New  Orleans, 
San  JtUii,  Washington,  D.C.,  and  Boston,  or  those  of  the  Naval  Weath<  .  Service 
Command.  Data  input  for  these  forecasts  include  numerical  and  hand-analyses 
and  prognoses,  satellite  photos,  aid  local  >bservat ions .  for  the  WV.r  her 
Bureau  these  analyses  and  prognoses  arc  prepared  by  NMC  and  the  Regional  Center 
tor  Ti epical  Meteorology .  Satellites,  is  well  as  ship  and  aircraft,  are  of 
major  importance  in  detecting  and  tracking  hurricanes .  These  advisories  receive 
widespread  dissemination  to  all  interested  parties. 

Environmental  forecast ing  products  are  primary  inputs  ituo  a  number  of  secon¬ 
dary  networks.  A  major  example,  ship  routing,  is  indicated  in  Figure  1 1-5. 
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NAVAL  WEATHER  SERVICE  UNITS  IN  PARK  OUTLINE. 
•LOCAL  BLOW-UP  OF  HEMISPHERIC  PRODUCTS 
moil  FLLLT  NUMERICAL  WEATHER  CENinAL. 


FIGURE  II-4.  MARINE  FORECASTING  -  NAVAL  WEATHER  SERVICE  COMMAND  DATA  FLOW 
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Optimum  Track  Ship  Routing  requires  accurate  long-ra  ge  forecasting  of  meteo¬ 
rological  and  sea  state  conditions.  The  various  analyses  and  prognoses  utilized 
arc  produced  by  the  main  analytical  centers.  Commercial  routing  services  use 
Weather  Bureau  products  to  derive  optimum  tracks,  while  the  Naval  Weather 
Service  Command’s  Fleet  Weather  Centrals  in  Norfolk  and  Alameda  use  FLENUMl ’EACEN 
and  NAVOCEANO  products  for  routing  military  vessels.  The  routing  information  is 
then  transmitted  by  various  means  to  ships  in  port  or  at  sea.  (Route  revisions, 
when  necessary,  are  transmitted  to  vessels  at  sea.) 

The  Naval  Weather  Service  Command  also  produces  unique  oceanographic  products 
used  primarily  for  military  naval  operations,  including  submarine  and  anti¬ 
submarine  operations.  The  data  input  include  meteorological  analyses  and 
prognoses  and  some  250  uaily  BT  observations  from  ships  at  sea.  Products 
include  descriptions  and  forecasts  of  vertical  and  horizontal  ocean  thermal 
structure,  sound  velocity,  ocean  fronts,  sea  and  swell  height,  and  other 
related  products.  These  products  are  disseminated  through  the  Fleet  Weather 
Centrals  and  Facilities  to  fleet  and  shore  activities. 

Tide  and  tidal  current  tables  and  uiarts  are  prepared  annually  by  the  Coast 
and  Geodetic  survey  from  data  acquired  from  a  worldwide  network  of  tide  gauges 
and  from  tide  and  current  data  acquired  by  survey  vessels.  An  estuarine  flush¬ 
ing  and  nontidai  current  prediction  service  has  been  established  for  the 
Penobscot  River  and  Bay  estuary  in  Maine  as  a  pilot  project.  The  program  is 
designed  to  provide  a  service  to  Federal,  State,  county,  and  municipal  agencies 
and  private  industries.  Specifically,  the  service  is  made  available  to  the  U.S. 
Federal  Water  Pollition  Control  Administration,  Fish  and  Wildlife  Service, 

Public  Health  Service,  Atomic  Energy  Commission,  Geological  Survev,  Maine 
Department  of  Sea  and  Shore  Fisheries,  I’niversity  of  Maine,  and  paper  companies. 
These  organizations  may  use  the  predictions  to  assist  in:  industrial  effluent 
discharge  control,  industrial  and  potable  intake  regulation,  determination  of 
sewage  and  industrial  waste  treatment  requirements,  recreation  planning,  plan¬ 
ning  of  industrial  and  residential  development,  the  protection  of  public  health, 
and  t!ie  protection  of  fisheries. 


FIGURE  II-5.  SHIP  ROUTING  DATA  FLOW 
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Tsunami  warnings  arc  prepared  as  required  for  the  Pacific  region  by  the  C&GS 
Tsunami  Warning  Center  in  Honolulu.  The  data  input  consist  of  reports  from  a 
network  of  seismic  monitoring  stations  and  data  from  tide  stations  in  the 
Pacific  area. 


The  nature  of  the  C&GS  products  are  quite  different;  the  tide  and  tidal  current 
products  are  long  term  and  are  published  annually;  estuarine  flushing  predictions 
are  prepared  twice  monthly;  and  the  tsunami  warnings  are  prepared  as  required. 

The  data  flow  networks  are  therefore  largely  independent  of  the  environmental 
forecast  dissemination  networks. 

Iceberg  bulletins  are  produced  by  the  U.S.  Coast  Guard.  Input  data  include 
the  NMC  analyses  and  prognoses,  satellite  photos,  reports  from  a  network  of 
ice  stations,  observations  from  USCG  patrol  vessels  and  aircraft,  and  other 
visual  observa  t  i  one .  Those  products  jre  pr  a^ed  only  for  the  Mrrth  Atlantic 
region,  and  dissemination  is  made  to  all  commercial  and  military  vessels. 

The  albacore  fishery  advisory  is  prepared  by  the  U.S.  Bureau  of  Commercial 
Fisheries  in  La  Jolla,  California.  The  preparation  of  this  product  requires 
the  acquisition  of  several  typos  of  data  from  different  sources.  The  data  flow 
is  illustrated  in  Figure  11-6.  The  advisories  are  issued  in  daily  radio  broad¬ 
casts  to  the  albacore  fishing  fleet  containing  information  on  sea  surface  tem¬ 
perature,  weather  and  sea  st  ite,  and  current  catch  data.  Sea  surface  tempera¬ 
ture  (SST)  data  are  transmitted  by  FLENTMWKACEN  via  data  lines  to  a  plotter  at 
ISCF,  La  Jolla,  where  LSI'  temperature  charts  are  produced  on-line.  SST  data 
are  also  received  from  the  fishing  fleet  and  other  vessels  operating  in  the 
fishing  area.  V.  tet-e.-i^ts  and  catch  data  are  received  from  the  Weather 

Bureau  (San  Francisco)  and  Fl.KM MWKACLN .  Catch  data  are  also  received  directly 
by  BCF  ,  La  Jolla.  These  data  and  forecasts  are  then  incorporated  into  the 
broadcast  advisorv.  BCF,  I  .a  Jolla,  also  prepares  monthly  and  15-dav  SST  charts, 
an  annual  albacore  abundar.ee  forecast,  and  special  bulletins  as  required. 

Fishery  abundance  forecasts  arc  prepared  annual lv  .it  various  BCF  laboratories 
for  a  number  of  commerc  i  a  I  species. 
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ENVIRONMENTAL  DESCRIPTION  PRODUCTS  DATA  FLOW 


Categories  of  Products 

Environmental  description  products  include  historical  marine  environmental 
summaries  (e.g.,  climatological  and  oceanographic  atlases),  topographic 
(bathymetric)  maps,  navigational  products,  geological/geophysical  maps  and 
atlases,  biological  and  fisheries  products,  ocean  engineering  products, 
pollution  and  water  quality  reports,  and  other  miscellaneous  reports,  atlases, 
and  summaries.  The  historical  products  are  based  on  the  accumulation  of  data 
for  a  subject  area  during  an  extended  period  of  time.  Nonhistorical  descrip¬ 
tive  products  are  based  on  the  collection  of  extensive  data  within  the  subject 
area.  Archiving  and  storage  and  retrieval  systems  are  essential  for  handling 
the  large  quantities  of  accumulated  data.  Except  for  a  few  special  cases,  real¬ 
time  data  are  of  no  importance  in  the  preparation  of  these  products,  and 
timeliness  is  measured  in  months,  rather  than  hours. 

The  responsibility  for  preparing  the  various  products  are  distributed  among 
several  government  agencies,  based  on  (1)  the  geographic  area  covered,  and 
(2)  the  discipline.  The  descriptive  product  activities  of  the  various  agencies 
are  indicated  in  Table  II-2.  From  this  table  it  is  evident  that  NAVOCEANO  has 
the  major  responsibility  for  providing  products  with  worldwide  coverage,  and 
that  the  Lake  Survey  has  the  major  responsibility  in  the  Great  Lakes  region. 

For  domestic  waters,  including  the  U.S.  continental  shelves,  a  majority  of  the 
products  are  provided  by  the  Coast  and  Geodetic  Survey;  however,  the  dominance 
is  not  as  great  as  in  the  other  two  geographic  areas. 

The  Bureau  of  Commercial  Fisheries  (and  BSF&W)  has  sole  responsibility  for 
providing  fisheries  products,  and  also  produces  several  nonbiological  des¬ 
criptive  products  of  direct  pertinence  to  fisheries  operation.  The  USGS  has 
major,  but  not  exclusive,  responsibility  for  producing  marine  geological  and 
geophysical  products.  The  six  other  agencies  indicated  also  have  specific, 
limited  responsibilities  in  descriptive  product  preparation. 
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TABLE  I 1-2 

ENVIRONMENTAL  DESCRIPTION  PRODUCTS  AND  PRINCIPAL  FEDERAL  PRODUCERS 


ENVIRONMENTAL  DESCRIPTION 

PRODUCTS 

GREAT  LAKES 

U.S. 

CONTINENTAL  SHELF 

WORLDWIDE 

MARINE  HISTORICAL  ENVIRONMENTAL  PRODUCTS 

CLIMATOLOGICAL  ATLASES 

EDS  (B) 

EDS  (B) 

EDS  (B)  NAVOCEANO  (C) 

SEA  AND  SWELL  ATLASES 

EDS  (C) 

CF.RC*  (B) 

NAVOCEANO  (A) 

Sea  sup.face  temperature  atlases 

LAKE  SURVEY  (B) 
BCF  (C) 

pop  (C) 

NAVOCEANO  (A) 

BCF  (C) 

SURFACE  CURRENT  ATLASES 

LAKE  SURVEY  (C) 
FVTCA  (C) 

CAGS  (C) 

CERC*  (C) 

NAVOCEANO  (A) 

ICE  ATLASES 


OCEAN  STATION  ATLASES 


LAKE  SURVEY  (B)  I  I  NAVOCEANO  (A) 


TAKE  SURVEY  (B)  I  C&GS  (B)  I  NAVOCEANO  (A) 

B-F  (C)  I  DCF  (C).  CC  (C>  I 


PILOT  CHARTS 


BATHYMETRIC  MAPS  AND  CHARTS 


NAVIGATIONAL  PROOl'CTS 


NAUTICAL  CHARTS 


NAVIGATION  NOTICES 


TIDE  TABLES  (ASTRONOMIC) 


CAGS  (A)  BSF&U  (C) 
USCS  (C)  ERL  (C) 


LAKE  SURVEY  (A)  I  CAGS  (A) 


CG  (A) 


CG  (A) 

NAVOCEANO  (A) 


NOT  APPLICABLE  I  CS.CS  (A) 


NAVOCEANO  (A) 


NAVOCEANO  (A) 
ERL  (C) 


NAVOCEANO  (A) 


NAVOCEANO  (A) 


CAGS  (\) 
NAVOCEANO  (C) 


TIDAL  CURRENT  TABLES  AND  CHARTS 

NOT  APPLICABLE 

CAGS  (A) 

CACS  (C) 

NAVOCEANO  (C) 

NAVIGATION  TABLES  AND  PUBLICATIONS 

NAVOCEANO  (A) 

CAGS  (C) 

NAVOCEANO  (A) 

NAVOCEANO  (A) 

NAVIGATION  SUPPLEMENTS 

CC  (A  ) 

LAKE  SLAVEY  (A) 

C&C-  (A) 

CG  (A) 

NAVOCEANO  (A) 

NAUTICAL  ALMANACS  AND  F.PHF.MERIDF.S 

NAVAL 

OBSERVATORY  (A) 

NAVAL 

OBSERVATORY  (A) 

NAVAL 

OBSERVATORY  (A) 

GEOLOGICAL  AND  GEOPHYSICAL  PRODUCTS 


MAGNETIC  FIELD  MAPS 


CAGS  <B) 
NAVOCEANO  (C) 
ERL  (C) 


CAGS  (B),  ERL  (C) 
NAVOCEANO  (C) 


NAVOCEANO  (A) 


NAVOCEANO  (B) 
ERL  (C) 


uses  (c) 

uses  (B),  ERL  (C) 

NAVOCEANO  (A) 

COE  (C) 

CERC*  (C),  BCF  (C) 

ERL  (C) 

LAKE  SURVEY  (C) 

USCS  (C) 

LAKE  SURVEY  (C) 

USCS  (B),  ERL  (C) 

NAVOCEANO  (C) 
USGS  (C) 

GRAVITATIONAL  FIELD  MAPS 


GEOLOGICAL  MAP' 


GEOLOGICAL  AND  GEOPHYSICAL  REPORTS 


FISHERY  PRODUCTS  _ 


FISHERY  STATISTICS  REPORTS 


FISHERY  RESOURCE  ATLASES 


SPORT  FISHING  ATLASES 


METEOROLOGICAL  REPORTS  (EXCEPT 
CLIMATOLOGICAL  ATLASES) 


WATER  QUALITY  AND  POLLUTION  CONTROL 
REPORTS 


CRUISE  AND  DATA  REPORTS 


•  Coastal  (shoreline)  only. 

(A)  Producer  Is  presently  maintaining  products  for  geographic  areas  presently  completely 

covered  or  Is  compiling  the  additions  necessary  to  achieve  complete  geographic  coverage. 

(BY  Producer  presently  has  coverage  of  selected  areas  3nd  has  plans  for  complete  geographic  coverage. 
(C)  Producer  presently  has  coverage  of  only  selected  areas. 


BCF  (A) 


BCF  (C) 


BSFSV  (A) 


VB  (A) 
ERL  (C) 
EDS  (A) 


ALL  AGENCIES 


BCF  (A) 


BCF  (B) 


BSF&W  (A) 


WB  (A) 
ERL  (C) 
EDS  (A) 


ALL  AGENCIES 


BCF  <a) 


BCF  (B) 


VMO  (A),  ERL  (C) 
UB  (C) 

NAVWEASERV  (C) 


ALL  AGENCIES 


July  31,  1969 


11-53 


TM-4023/005/00 


NAVOCEANO 

NAVOCEANO  produces  environmental  description  products  on  a  worldwide  basis. 

All  types  of  standard  products  are  included  except  those  relating  to  fisheries. 
Magnetic  field  maps,  gravitational  field  maps,  and  navigation  notices  are  also 
produced  for  selected  areas  in  the  U.S.  continental  shelves. 

The  general  flow  of  data  related  to  the  production  of  these  diverse  products 
is  indicated  in  Figure  II--?.  The  central  elements  in  the  data  flows  pertinent 
to  the  specific  products  are  the  data  holdings  maintained  in  operational  files. 
These  data  are  acquired  from  various  sources.  For  example,  marine  climatolo¬ 
gical  analyses  are  acquired  from  NWRC  and,  in  conjunction  with  NWRC,  NAVOCEANO 
produces  and  maintains  the  pilot  chart  series,  sea  and  swell  charts  and  atlases, 
and  SST  atlases  (inputs  to  NWRC  are  indicated  in  Figure  II— 3 ) ;  ocean  station 
data,  including  BT  data,  are  obtained  from  NODC  files,  and  these  data  are  used 
to  produce  ocean  station  atlases,  thermociine  depth  charts,  and  sound  velocity 
atlases;  the  data  holdings  required  for  the  production  and  maintenance  of  ice 
atlases  are  obtained  from  USCG  ice  and  iceberg  reports,  foreign  reports  of  port 
and  sea  ice,  NAVOCEANO  and  other  Navy  vessels,  and  NESC  ice  cover  photographs. 
The  sources  of  other  types  of  data,  and  the  products  produced  from  the  accumu¬ 
lated  data  holdings,  are  indicated  in  the  flow  chart. 

Lake  Survey 
- 

Products  currently  prepared  or  planned  by  the  Lake  Survey  include  water  tem¬ 
perature  charts,  survey  sheets  and  nautical  charts,  water  level  predictions, 
nearshore  wave  charts,  surface  current  charts,  ice  charts,  bottom  sediment 
charts  and  the  Great  Lakes  Pilot . 


The  data  1  low  for  products  produced  by  the  Lake  Survey  is  indicated  in  Figure 
IT-8.  Slips  and  stations  operated  by  the  Lake  Survey  and  Canadian  governmental 
agencies  are  major  sources  of  data.  These  data  are  supplemented  by  those 
acquired  from  other  Federal  agencies  with  more  limited  interests,  and  from  non- 
Fed era  I  agencies. 


j  LAKE  SURVEY-GREAT  LAKES  REGIONAL  DATA  CENTER  .  LAKE  SURVEY-GREAT  l  A*ES  Rl  GIONAL  DATA  CENTER 
ATA  SOURCES  DATA  HOLDINGS  |  PRODUCTS 


FIGURE  II-8 .  GREAT  LAKES  DATA  FLOW 


July  31,  1969 


11-56 


TM-4023/005/00 


In  addition  to  the  products  currently  prepared,  there  are  existing  plans  to 
produce  sor  new  products,  and  there  are  user  requirements  for  other  new  pro¬ 
ducts.  Some  ec  these  new  products  can  be  prepared  from  existing  data  holdings 
and  inputs,  while  others  will  require  supplemental  or  expanded  holdings.  Sources 
currently  exist  for  these  additional  inputs.  The  planned  and  desired  new  data 
flows  and  products  are  indicated  in  the  flow  diagram. 

Coast  and  Geodetic  Survey 

C&GS  has  a  major  responsibility  for  the  preparation  of  descriptive  products 
in  the  L’.S.  ccastal  and  continental  shelf  zones.  These  products  include  sur¬ 
face  current  charts,  water  column  properties  products,  bathymetric  maps, 
hydrographic  survey  sheets,  nautical  charts,  magnetic  field  maps,  gravitational 
field  maps,  and  other  geological/geophysical  products. 

With  the  exception  of  nautical  charts,  the  geographic  coverage  of  the  conti¬ 
nental  shelves  is  not  complete.  Current  or ’rations  of  the  C&GS  will  result 
in  the  collection  of  data  required  for  the  preparation  of  some  of  these 
products,  and  plans  exist  to  obtain  the  data  required  for  the  preparation  of 
other  products.  Products  for  which  the  geographic  coverage  will  be  completed 
are  the  water  column  properties  products,  bathymetric  maps,  and  geophysical 
maps.  These  data  are  collected  during  surveys  from  C&GS  vessels  or  by  field 
parties . 

A  major  activity  of  the  C&GS  is  the  revision  of  nautical  charts.  The  data 
flow  typical  of  chart  maintenance  activities  is  indicated  in  Figure  II-9. 

The  data  collected  during  the  survey  is  incorporated  into  a  boat  sheet,  a 
working  chart.  Following  the  survey,  a  smooth  sheet  is  prepared,  reviewed, 
and  unified.  This  smooth  sheet,  in  conjunction  with  pertinent  data  from 
other  sources,  is  used  to  prepare  a  revision  of  the  standard  nautical  chart. 

The  revised  chart  is  then  published  and  disseminated  to  the  various  users. 

The  time  period  required  from  data  collection  to  revised  chart  dissemination 
may  exceed  three  years. 
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FIGURE  11-9.  HYDROGRAPHIC  DATA  FLOW 


I 
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Other  Agencies  and  Products 

The  generalized  data  flows  described  for  NAVOCEANO,  the  Lake  Survey,  and  C&GS 
are  typical  of  agencies  that  produce  environmental  description  products.  Other 
such  agencies  are  BCF,  USGS,  COE,  CERC,  ERL,  and  the  Coast  Guard  (Table  11-2). 
Each  of  these  agencies  has  a  defined  area  of  interest;  i.e.,  BCF  provides 
fisheries  and  related  products;  USGS  produces  geological  maps  3nd  other  geo¬ 
logical/geophysical  products;  COE  and  CERC  produce  products  related  to 
engineering  activities  on  the  coast,  waterways,  harbors,  etc.;  ERL  produces 
geological/geophysical  products  for  selected  areas;  and  the  USCG  provides 
several  products  related  to  navigation.  Other  institutions,  including  WHOI 
and  the  Lamont-Doherty  laboratories,  also  produce  other  specific  major  types 
of  products. 

ARCHIVING  DATA  FLOW 

The  major  marine  data  archiving  services  are  the  National  Weather  Records 
Center,  the  National  Oceanographic  Data  Center,  the  Great  Lakes  Regie  al  Data 
Center,  and  the  Smithsonian  Oceanographic  Sorting  Center.  Each  of  these 
centers  provides  storage  and  retrieval  and  archiving  services  for  data  per¬ 
taining  to  discrete  subject  areas.  NWRC  provides  data  services  for  meteoro¬ 
logical  and  related  hydrological  data  (including  both  continental  and  marine 
data).  NODC  is  being  developed  to  provide  a  service  for  diverse  categories 
of  marine  data.  Some  of  these  data  are  duplicates  from  various  NAVOCEANO 
tiles,  while  the  remainder  are  derived  from  diverse  sources.  The  Great  Lakes 
Regional  Data  Center  provides  services  for  various  categories  of  data,  all 
pertaining  to  the  Great  Lakes  region.  SOSC  provides  a  service  specifically 
designed  for  marine  biological  data  and  bottom  sample  information. 

Those  data  services  are  currently  in  various  stages  of  development  in  attempts 
to  meet  tin  continually  growing  demand  U  both  storage  and  retrieval  and 
archiving.  The  generalized  data  flow  for  the  GI.RDC  has  been  indicated  in 
Figure  IT-8.  The  data  input  and  files  are  indicated  in  the  flow  diagram. 
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Data  input  to  the  NWRC  include  surface  synoptic  data,  upper  air  data,  radar 
reports,  hydrology  data,  processed  meteorological  data,  and  satellite  data. 

The  majority  of  these  data  are  derived  from  continental  observations.  The 
flow  of  surface  synoptic  data  from  ship  observations  is  illustrated  in 
Figure  11-10.  A  generalized  flow  diagram  for  NODC  would  have  the  same  basic 
pattern  as  that  indicated  in  Figures  II-8  and  11-10,  except  that  the  originat¬ 
ing  sources  would  be  more  diverse. 

The  problem  faced  by  all  of  the  data  centers  is  to  continue  to  develop  methods, 
procedures,  and  facilities  for  effective  and  efficient  storage  of  continually 
growing  volumes  of  data,  and  to  develop  methods  of  retrieval  that  will  meet 
the  needs  of  the  rapidly  growing  user  communities.  These  problems  are  central 
to  the  development  of  a  marine  data  management  program. 

DESIGN  AND  DEVELOPMENT  DATA  FLOW 

Ocean  engineering  design  and  development  activities  require  diverse  types  of 
information  from  a  diversity  of  sources.  The  sources  and  applications  of 
information  in  a  design  effort  are  indicated  in  a  generalized  scheme  in  Figure 
11-11.  Sources  of  both  engineering  and  environmental  data  are  included.  As 
indicated,  some  of  these  sources  are  not  currently  utilized  as  affectively  as 
they  could  be  if  better  procedures  for  informational  exchange  existed.  All 
of  these  data  types  would  not  necessarily  be  required  for  a  particular  design 
effort.  The  extensive  Naval  Ocean  Engineeri  0  Program,  previously  described, 
is  in  large  measure  self  sufficient,  not  only  as  a  result  of  its  in-house 
capabilities,  but  also  because  it  includes  facilities  and  operations  that 
directly  utilize  private  industrial  contractors  and  academic  personnel.  How¬ 
ever,  these  informational  capabilities  are  not  necessarily  readily  available 
for  industrial  ocean  engineering  activities. 

At  the  present  time,  data  derived  from  NODC  and  NWRC  files  are  not  effectively 
used  by  the  ocean  engineering  community,  nor  do  these  files  include  some 


PROCESSING 


FIGURE  1 1 -10.  NATIONAL  WEATHER  RECORDS  CENTER  -  MARINE  SURFACE  OBSERVATION  DATA  FLOW 
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required  types  of  data.  Part  of  the  design  data  flow  problem  is  the  result 
of  the  proprietary  and  classified  nature  of  some  data;  a  part  is  the  result 
of  the  lack  of  information  exchange  on  a  formal  organized  basis;  and  a  part 
is  the  result  of  the  rapid  proliferation  of  data.  An  effective  ocean 
engineering  data  service  will  be  required  in  order  to  resolve  the  data  flow 
problem. 


July  31,  1969 


III-l 


TM-4023/005/00 


CHAPTER  III 

ANALYSIS  OF  CURRENT  AND  FUTURE  REQUIREMENTS 


DATA  REQUIREMENTS 


EXISTING  DnTA  BASES 

A  large  pare  of  the  marine  data  collected  during  recent  years,  and  currently 
being  collected,  is  filed  in  storage,  retrieval,  and  archiving  systems  main¬ 
tained  by  various  governmental  agencies  and  other  organizations.  Since  these 
agencies  have  defined  and  limited  responsibilities,  most  of  the  systems  have 
been  developed  to  provide  services  based  on  a  data  base  that  is  restricted  to 
a  particular  subject  area,  and  the  system  often  functions  principally  to  serve 
the  internal  needs  of  the  particular  agency.  The  principal  exceptions  are  the 
NODC  in  the  area  of  general  oceanography ,  the  NVRC  in  meteorology,  and  the 
SOSC  in  the  biological/geological  sample  „rea.  These  agencies  function  as 
data  services  supporting  the  activities  of  other  agencies  as  well  as  public 
and  private  institutions. 

Some  of  the  major  agencies  that  maintain  marine  data  bases  are  indicated  in 
Table  1 1 1  —  1 .  This  table  includes  those  data  service  organizations  contacted 
during  the  Part  II  study.  The  parameter  groups  included  in  the  data  bases  of 
the  respective  agencies  are  indicated  in  the  table;  however,  the  volume  of  data 
in  the  files,  the  specific  data  included,  and  the  availability  of  the  stored 
data  are  not  indicated.  Most  of  these  data  a.c  collected  for  ultimate  use  in 
the  preparation  of  specific  data  products.  The  remainder  are  required  for  re¬ 
search,  planning  and  management,  design  and  development,  and  environmental  mon¬ 
itoring  purposes. 

More  detailed  descriptions  of  the  data  bases  maintained  by  the  various  agencies 
contacted  during  the  Part  II  study  are  included  in  Table  1 1 1-2  -  This  table  in¬ 
cludes,  by  agency,  a  brief  description  of  the  data  bases,  the  specific  data 


SOURCES  OF  MARINE  DATA 


July  31,  1969 


I X  I— 2 


July  31,  1969  I1I-3  TM-4023/005/00 

TABLE  III-2 

DESCRIPTION  OF  DATA  BASES 
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TABLE  III-2  (Cant'd.) 
DESCRIPTION  OF  DATA  BASES 


CEOCXAPH1C  jPUPPVCTS  PRODUCED 

covsrao  I  r»oM  data  bases 


I  storage  | 

MEDIA  I  ORGANIZATION 


BATHYHTTiUC 

i:»u»r 

(OOP  LIBIA1Y) 


SAVAL  oceanographic  OJTUE  DlTA  bases  description 


PEE?  OCEANS  -  ARTS  .  MASU-  ]  ZM  SOfSDISCS  IN  SOUNDINGS 

-.CluFTS.  k  DATA  WO  SUVCTS  PER  ‘'EAR 

SHEETS  (APPROX.  .’5 

SURVEYS  PER 
YEAJU 

COAS ! aI  same  AS  above  1  s*  SOUND-  IT jK  SOUND-  SURVEY 

.‘Tv. A':  ISC'  .  WOO  ISC'  SHEETS 

YtAR  (APPROX. 

97*  OE 
TOTAL! ; 
CARDS 

(APPROX.  JI 
OP  TOTAL) 

•oRLiviDE  SAME  AS  ABOVE  S.SM  SOUND-  37MC  sound-  DIGITAL 

i;-r.i  ::;cs  per  u.:m; 

YEAS 


9*1  IS  SON- 
AUIOMATED  TILES 
PILED  BY  SOURCE 
k  BY  AREA 


SEA  SURPACK  SFA  SURKAIX  - 
observation  rKMj*i  ratuhe.  sai.im  iy 

PILE  SIOMA- r,  liH'ATIUS  A  !1 
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TABLE  III-2  (Cont'd.) 
DESCRIPTION  OF  DATA  BASES 
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DESCRIPTION  OF  DATA  BASES 
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content,  source  of  the  data,  use  of  the  data  in  preparation  of  products,  and 
1968  volume  and  growth  information.  The  information  describing  the  current 
volume  of  holdings  for  each  data  base  provides  a  partial  index  of  the  past 
volume  of  data  collection,  and,  therefore,  of  past  requirements  for  the  parti¬ 
cular  category  of  data  included  in  the  data  base.  However,  this  information 
is  of  limited  value  since  a  significant  part  of  the  data  collected  has  not 
been  entered  in  data  bases,  and  since  there  are  extensive  delays  in  pro¬ 
cessing  certain  types  of  data.  Unfulfilled  past  data  requirements  are  also 
not  reflected  in  this  information. 

A  more  meaningful  index  of  baseline  requirements  for  the  various  categories  of 
data  is  the  current  growth  rate  information  contained  in  the  table.  For  those 
types  of  data  for  which  a  formal  input  schedule  exists,  and  for  which  essen¬ 
tially  complete  data  are  acquired  for  filing,  the  current  growth  rate  infor¬ 
mation  provides  an  accurate  estimate  of  the  current  rate  of  data  collection. 

If  the  current  needs  for  these  data  are  being  fulfilled  within  the  existing 
data  handling  constraints  of  the  particular  service,  the  current  growth  rate 
provides  a  direct  estimate  of  the  current  requirement  for  these  data,  l.ven 
in  this  case,  of  course,  the  estimate  is  a  minimum  baseline,  since  the  need 
for  an  increased  volume  of  data  collection  grows  continually  for  most  data 
types . 

PRDJITTI'n  OATA  Rl'Oi-TRFM|‘VTS 

Current  and  future  requirements  for  marine  data  collection  are  determined  hv 
U)  user  demand,  (3)  platform  availability,  (  1)  instrumentation  state  of  tiie 
art,  and  (A)  the  eanaeiiv  of  the  various  data  services  to  acquire  and  nroeoss 
data  and  disseminate  data  and  data  produets.  The  end  use  of  most  marine  data 
is  the  preparation  of  a  produet;  therefore,  the  requirement  for  data  results 
principal lv  from  the  demand  for  produets.  Istimates  ot  the  projected  annual 
volumes  of  the  major  existing  data  products  are  include,!  in  t no  following 
sections  of  this  chapter.  Tacit  ot  these  products  requires  a  minimum  set  of 
input  data.  The  principal  component  ot  the  projected  increase  in  volume  ot 
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data  collection  can  he  directly  estimated  from  the  increase  in  product  volume. 
For  most  data  tvpes,  the  volume  requirements  of  researchers,  resource  managers 
and  pinners,  and  other  direct  data  users  are  negligible.  Only  for  specialized 
types  of  data  is  it  necessary  to  supplement  the  projected  volumes  based  on 
these  non-nroduct  requirements. 

The  demand  for  data  from  the  product  producers  and  from  other  direct  data  users 
provides  the  positive  impetus  for  a  growth  in  the  total  volume  of  data 
collection.  The  limiting  factors  are  the  availability  of  data  collection 
platforms,  data  collection  instrumentation  technology,  and  the  capacities  of 
the  various  data  services  to  assimilate  increased  data  volumes  in  their  opera¬ 
tions.  Data  collection  platforms  include  survey  vessels,  ships  of  opportunity, 
Naval  vessels,  coastal  and  island  stations,  aircraft,  satellites,  buoys,  fixed 
platforms,  etc.  In  recent  vears ,  the  total  number  of  available  platforms  has 
increased,  as  have  the  kinds  of  platforms  (e.g.,  satellites):  and  current  plans 
exist  to  significantly  augment  this  number  (e.g.,  data  buoys).  With  the  in¬ 
creasing  development  of  marine  activities,  the  number  of  available  platforms 
will  continue  to  increase.  Cost/benefit  considerations  will  determine  the  rate 
of  this  increase. 

I'he  second  limiting  factor  to  the  growth  of  data  volume  is  the  state  of  the  art 
of  instrument  technology.  The  collection  of  some  types  of  data  required  manned 
observations  (or  human  analvsis  of  samples).  The  effectiveness  of  the  planned, 
data  buov  svsten  is  also  presently  limited  bv  the  lack  of  reliable  instruments. 

'.tensive  activity  exists  in  a  number  of  laboratories  to  develop  reliable 
techniques  and  instruments  for  automated  data  collection.  Most  of  the  possible 
terns  «'•'  satellite  observations  are-  still  in  the  developmental  stage.  The 
successful  development  of  operational  automated  systems  will  result  in  a  major 
increase  in  data  volume. 
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The  third  limiting  factor  is  the  capacity  of  the  data  service.  An  increase  in 
the  rate  of  data  collection  will  result  in  an  increased  demand  on  the  available 
transmission  networks,  as  well  as  the  processing,  storage,  analysis,  dissemina¬ 
tion  activities.  Overall  improvements  in  data  handling  efficiency  will  be 
required . 

Projections  of  volumes  for  selected  data  parameter  groups  are  indicated  in 
Table  1 1 1—  3 .  The  projections  are  intended  to  be  illustrative  of  the  rate  of 
growth  of  diverse  data  types.  A  number  of  parameter  groups  are  not  included. 
The  current  annual  volumes  in  the  table  are  based  on  1968  data  from  available 
sources  (see  Table  1 1 1  —  2 ) .  The  growth  rates  are  based  on  ship-year  require¬ 
ments  for  the  program  recommended  by  the  task  group  for  the  Ten  Year  Plan  for 
Ocean  Exploration,  projections  for  NAVOCEANO  data  collection  programs,  ESSA 
projections  for  meteorological  data,  and  the  results  of  the  user  demand 
analysis  discussed  in  Chapter  VI. 


Hie  data  parameter  groups  included  in  the  table  are  temperature  (sea  surface 
and  bathy therma 1 ) ,  currents,  tides,  swels,  dissolved  oxygen,  bathymetric 
soundings,  magnetic  measurements,  gravity  measurements,  marine  surface  weather 
observations  (ship,  island,  coastal,  and  buoy),  cores,  bottom  samples,  and 
plankton  tows.  With  the  except  ion  ot  plankton  tows,  the  data  have  been  con¬ 
verted  into  the  annual  volumes  of  characters,  thus  providing  a  means  of  com- 
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For  most  ot  tin  parameter  creeps,  tie  growl:-  rate  expo.,  ted  during  the  l**' I -So 
period  has  been  assumed  to  b,  constant.  New  developments  in  platform,  instru¬ 
ments,  and  .>vor.il ?  effort  will,  in  tact.  r»  m:1i  in  -  r,  irregular  growth  rate; 
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TABLE  III-3 

CURRENT  AND  PROJECTED  REQUIREMENTS  FOR  SELECTED  DATA  PARAMETER  GROUPS 
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however,  it  is  not  possible  at  the  present  time  to  determine  the  year  in  which 

new  data  collection  programs,  such  as  the  data  buoy  system  will  become  oper- 

9 

ational.  The  tot^l  TV  80  volume  (10.6  X  10  characters)  is  three  times  the 

9 

total  FY  71  volume  (3.sa  X  10  characters)  for  these  selected  data  parameters. 


FORECASTING  DATA  PRODUCE  RF.Qt'IRKMENTS 


CURRENT  PRODUCTION 


Forecasting  data  products  are  characterized  by  the  limited  time  periods  in 
which  they  are  valid.  These  periods  determined  by  the  particular  fore¬ 
cast  product.  For  example,  since  atmospheric  conditions  change  more  rapidlv 
than  oceanographic  conditions,  the  useful  period  of  a  weather  forecast  is 
less  than  that  of  oceanic  thermal  structure  forecasts.  Nevertheless,  the 
validity  of  all  these  forecasts  degrades  rapidlv  wit  time.  It  is  neeessarv 
to  issue  frequent  forecasts,  based  on  new  synoptic  anaivses,  on  a  regularly 
scheduled  basis.  The  volume  of  these  products  is  therefore  large  in  comparison 
to  that  of  descriptive  data  products. 


Nca  t  :>.e  r  and  ocoanograph  i  c  forecasts  are  prepared  and  d  t  ssom.i  nat  ed  daily  on  a 
s,-heuu !  tvi  basis .  Satellite  product  s  are  obtained  throughout  the  war,  on  a 
soUuduie  >!••*  r  rm  i  tied  bv  the  otM'al  Periods.  Warnings  and  advisories  are 
prep.iieu  a:-..;  issuer!  ottl*.  wben  har.trd.us  ,  "Jit  ions  »  \ne.  t  eg ;  therefore, 
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TABLE  III-4 

ENVIRONMENTAL  FORECASTING  DATA  PRODUCTS  DESCRIPTION  AND  CHARACTERISTICS 
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TABLE  HI-4  (Cont'd.) 

ENVIRONMENTAL  FORECASTING  DATA  PRODUCTS  DESCRIPTION  AND  CHARACTERISTICS 
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The  annual  volumes  indicated  for  the  warning  and  advisory  products  are  his¬ 
torical  means  and  may  vary  significantly  in  different  years. 

PROJECTED  REQUIREMENTS  FOR  FORECASTING  PRODUCTS 

Growth  in  the  rate  of  production  of  forecasting  products  will  occur  in  response 
to  changing  requirements  of  the  various  user  communities.  User  demands  may 
cause  changes  in  three  aspects  of  forecasting  products:  (1)  a  change  in  the 
total  volume  of  production  of  existing  products,  (2)  a  change  in  the  content  of 
a  product  (e.g. ,  detail,  coverage),  and  (3)  the  preparation  of  new  products. 
Constraints  which  will  limit  these  future  changes  include  data  availability, 
state  of  the  art  of  forecasting,  availability  and  cost  of  data  communications, 
and  cost/benefit  considerat  ons  concerned  with  both  user  requirements  and 
response  capabilities  of  the  producing  agencies. 

The  major  predictable  component  of  growth  in  volume  of  products  will  result 
from  an  increase  in  the  frequency  and  geographic  coverage  of  existing  products. 
For  example,  the  expansion  of  surf  forecasts  from  one  per  day  for  five  Southern 
California  beaches  to  14  per  day  to  cover  all  coastal  areas  of  the  United 
States  would  result  in  a  major  increase  in  product  volume.  Increased  coverage 
(and  greater  detail)  in  oceanographic  forecasts  of  thermal  structure  and 
surface  temperatures  will  have  the  same  effect. 

Recommendations  are  contained  in  the  next  chapter  for  the  preparation  of  several 
new  products.  The  implementation  of  these  recommendations  will  significantly 
affect  total  product  volume;  however,  it  is  not  possible  at  this  time  to  esti¬ 
mate  the  schedule  for  production  of  these  products.  It  appears  certain  that, 
as  knowledge  of  the  oceans  increases  the  preparation  of  additional  new  forecast¬ 
ing  products  will  be  possible,  and  these  products  mav  be  required  for  both 
existing  and  new  industrial,  engineering,  military  and  fishing  activities.  The 
impact  of  these  new  products  may  be  significant.  However,  it  is  not  possible 
to  estimate  the  effect  of  these  new  products  without  knowledge  of  their  utility. 


< 
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An  example  is  the  current  estuarine  flushing  prediction,  being  prepared  on  a 
trial  basis  for  the  Penobscot  Estuary  in  Maine.  A  detailed  evaluation  of  this 
program  is  required  prior  to  the  preparation  of  product  growth  estimates.  Ail 
new  products  will  require  similar  evaluation. 


The  projected  annual  volumes  of  forecasting  products  are  indicated  in  Table 
III-5.  The  current  volume  figures  (for  1968)  are  derived  from  information 
contained  in  Table  III-4.  The  projections  are  based  on  a  continuing  increase 
in  user  demand,  technological  advances  in  data  acquisition  and  service 
operations,  and  increases  in  the  coverage  of  some  products.  No  significant 
increase  in  the  mean  volume  of  warning  and  advisory  products  is  expected. 
Standard  weather  forecasting  products  will  grow  at  a  very  limited  rate. 

The  impact  of  new  products  on  total  volume  is  not  icluded  in  the  table. 

DESCRIPTIVE  PRODUCTS  REQUIREMENTS 


CURRENT  PRODUCTION 

Marine  descriptive  products  fall  into  five  genera]  categories:  (1)  historical, 
(2)  physical,  (3)  navigational,  (4)  fishery  and  biological,  and  (5)  engineering. 
Historical  products  include  climatological  atlases,  sea  and  swell  atlases,  ice 
atlases,  ocean  station  atlases,  etc.  The  preparation  of  these  products  requires 
the  acquisition  and  storage  of  large  quantities  of  observational  data,  covering 
broad  geographic  areas  and  extended  periods  of  time.  If  these  historical  data 
are  adequate  and  the  environment  is  not  undergoing  a  continuing  change  (e.g., 
^arth  magnetics),  the  products  will  have  an  ^'^finite  period  of  validity. 
Periodic  updating  of  existing  products  may  .  squired  as  new  or  more  reliable 
data  accumulate,  and  new  products  may  be  produced  when  sufficient  data  are 
available.  These  new  products  may  either  cover  geographic  areas  previously 
inadequately  described,  or  they  may  present  the  mean  state  of  characteristics 
for  which  data  were  not  previously  collected  or  utilized.  Many  of  the  oceano¬ 
graphic  atlases  fall  into  the  first  category,  while  products  such  as  bottom 
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TABLE  III-5 

ENVIRONMENTAL  FORECASTING  DATA  PRODUCTS  CURRENT  AND  PROJECTED  REQUIREMENTS 
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TABLE  III-5  (Cont'd.) 

ENVIRONMENTAL  FORECASTING  DATA  PRODUCTS  CURRENT  AND  PROJECTED  REQUIREMENTS 
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temperature  atlases,  of  potential  value  to  fisheries  and  some  industrial  oper¬ 
ations,  and  astronomical/meteorological  tide  atlases  would  fall  into  the  latter 
category.  The  major  component  of  increased  volume  in  historical  descriptive 
products  will  be  from  these  two  sources.  This  component  will  be  supplemented 
by  the  generally  increased  demand  for  products  resulting  from  the  increasing 
level  of  oceanographic  activity. 

Physical  descriptive  products  include  bathymetric  maps,  gravity  maps,  magnetic 
maps,  geological  maps  and  reports,  etc.  The  preparation  of  these  products 
requires  the  accumulation  and  storage  of  extensive  survey  data  for  the  areas 
covered.  The  scale  of  the  maps  is  dependent  on  the  detail  of  the  survey  data. 

If  the  data  are  accurate  and  an  appropriate  scale  is  used,  the  maps  will  have 
validity  for  an  indefinitely  long  period  except  in  those  areas  where  geological 
processes  may  cause  short  term  changes  (e.g.,  filling,  shore  erosion,  vulcanism. 
seismic  activity).  The  major  growth  in  volume  of  these  products  will  come  from 
increased  coverage  of  oceanic  and  coastal  areas {  however,  existing  maps  will  be 
periodically  corrected  on  the  basis  of  more  complete  survey  data.  The  user 
demand  for  these  products  is  increasing  rapidly. 

Navigational  nroducts  include  nautical  charts,  navigation  notices,  and  other 
products  prepared  specifically  for  merchant  shipping,  defense  use,  and  small 
craft  operators.  These  products  include  selected  historical  and  descriptive 
data,  supplemented  by  information  concerning  aids  to  navigation,  hazards, 
anchorages,  natural  features,  onshore  and  offshore  structures,  etc.  As  indicated 
in  the  previous  chapter,  nautical  charts  are  periodically  updated,  and  the 
notices  to  mariners  include  changes  of  interest  to  users  prior  to  their  incor¬ 
poration  into  new  editions.  The  volume  of  these  products  will  directly  reflect 
user  demands. 


fisheries  and  biological  products  include  fishery  statistics  reports,  other 
long  term  products  in  support  of  the  fishing  industry,  faunal  atlases,  biologi¬ 
cal  monographs .  etc.  The  growth  in  volume  of  these  products  will  reflect  the 
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demands  of  the  fishing  fleets,  processors,  and  wholesalers;  the  sportsf ishing 
community;  resource  managers;  and  the  research  community.  Naval  operations 
also  has  requirements  for  biological  data. 

Engineering  products  include  ocean  engineering  handbooks,  and  various  other 
engineering  publications  and  documents.  With  the  growing  interest  in  marine 
technology  and  exploration  these  products  will  be  in  greatly  increasing  demand 
by  the  ocean  engineering,  industrial  operations,  and  naval  operations  user 
communities . 

Table  I I I— 6  contains  descriptions  of  major  products  produced  by  the  organiza¬ 
tions  contacted  during  the  Part  II  study.  The  total  number  of  copies  of  the 
various  products  currently  produced  is  in  most  cases  a  direct  function  of  the 
existing  user  demand. 

PROJECTED  REQUIREMENTS 

The  projected  requirements  for  selected  descriptive  products  are  indicated  in 
Table  1 1 1  —  7 .  The  current  (1968)  volume  of  the  various  products  is  based  either 
on  the  number  of  users  and  the  number  of  specific  items  included  within  a 
product,  or  on  the  known  number  of  warnings  and  editions  issued.  The  volume 
figures  are  for  total  copies  produced  for  the  respective  years.  The  growth 
rates  are  based  'r.  the  projected  increases  in  user  demand,  supplemented  tv 
increases  in  the  number  of  specific  items  produced.  As  a  group,  the  naviga¬ 
tional  products  have  the  greatest  total  volume,  but  the  lowest  projected  growth 
rates.  Geological  products  have  the  greatest  projected  growth. 
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TABLE  I I 1-6 

DESCRIPTIVE  PRODUCTS  -  DESCRIPTION  AND  CHARACTERISTICS 
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DESCRIPTIVE  PRODUCTS  -  DESCRIPTION  AND  CHARACTERISTICS 
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TABLE  III-S  (Cont’d.) 

DESCRIPTIVE  PRODUCTS -DESCRIPTION  AND  CHARACTERISTICS 
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TABLE  III-6  (Cont'd.) 

DESCRIPTIVE  PRODUCTS  -  DESCRIPTION  AND  CHARACTERISTICS 
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TABLE  III-6(Cont'd.) 

DESCRIPTIVE  PRODUCTS  -  DESCRIPTION  AND  CHARACTERISTICS 
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TABLE  III-7 

ENVIRONMENTAL  DESCRIPTION  DATA  PRODUCTS  -  CURRENT  AND  PROJECTED  REQUIREMENTS 

(AT  EXISTING  PERFORMANCE  LEVELS) 
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SYNTHESIS  OF  DATA  REQUIREMENTS 

The  growth  in  demand  for  marine  data  collection  as  discussed  in  the  previous 
section  will  result  in  greatly  increased  annual  volumes  by  1980,  with  the 
accompanying  need  foi  management  systems  to  effectively  handle  these  data. 

The  increased  volume  will  be  the  result  of  growing  requirements  from  all  user 
communities;  however,  the  growth  rates  for  the  various  data  types  will  differ. 
The  data  required  for  the  production  of  existing  products,  both  forecasting 
and  descriptive,  will  generally  have  a  growth  in  annual  volume  ranging  between 
50  percent  and  100  percent.  The  annual  volume  of  a  few  data  types  will  greatly 
exceed  this  growth  rate  (200  percent  total  growth  rate  for  the  parameters  con¬ 
sidered  in  Table  III-3)  as  new  platforms  become  available,  and  as  new  products 
are  established  in  response  to  new  user  demands.  The  overall  effect  will  be  a 
continuing  compounding  of  the  requirements  for  data  acquisition  and  processing 
systems. 

The  characteristics  of  data  acquisition  systems  are  a  function  of  the  use  of 
the  data.  Data  collected  for  environmental  forecasting  purposes  rapidly  become 
obsolete,  while  accuracy,  detail,  and  coverage  assume  greater  importance  in  data 
collected  for  environmental  description  purposes.  Research  data  acquisition 
systems  have  somewhat  different  requirements,  as  do  those  networks  concerned 
primarily  with  engineering  data.  The  major  characteristics  of  these  systems 
are:  (i)  the  frequency  of  data  input,  (2)  the  timeliness  of  data  input,  (3) 
the  range  of  the  parameters  for  which  data  are  collected,  (4)  the  density  of 
data  collection,  (5)  the  geographic  coverage  of  the  collected  data,  and  (6) 
the  accuracy  of  the  data. 

The  projected  requirements  for  various  types  of  data  are  indicated  in  Table 
III-3  for  forecasting  (FCSTG.)  and  descriptive  (DESCR.)  applications.  Data 
input  frequency  and  timeliness  are  critical  characteristics  only  for  forecast¬ 
ing  use  of  the  data.  Projected  changer,  in  the  requirements  of  those  character¬ 
istics  will  result  from  modifications  of  existing  forecasting  products,  th_ 
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TAuLE  III-8  (Cont’d.) 

DATA  ACQUISITION  REQUIREMENTS  FOR  ENVIRONMENTAL  FORECASTING  AND  ENVIRONMENTAL 
DESCRIPTION  USE  FOR  THE  PERIODS  FY  71-75  AND  FY  76-80 
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implementation  of  new  products  (e.g.,  current  forecasts,  combined  astronomical/ 

meteorological  tide  predictions),  and  future  deviations  from  synoptic  methods 

of  forecasting.  The  density  and  geographic  coverage  of  data  collection  are 

critical  characteristics  for  both  forecasting  and  descriptive  products.  A 

major  component  of  the  projected  increase  of  volume  of  data  collection  will  be 

the  result  of  the  effort  to  satisfy  existing  and  future  needs  in  those  two 

areas.  New  products  will  also  require  the  increased  measurement  of  pertinent 

parameters.  The  density  and  geographic  coverage  requirements  for  these  nt 
r 

data  will  provide  most  of  the  remaining  projected  increases  in  total  data 
volume.  The  remaining  growth  will  result  from  increased  research,  engineering, 
and  industrial  activities. 

The  size  of  future  data  collection  volumes  has  an  impact  on  both  the  collector 
of  the  data  and  the  data  service  facilities  which  m<  !ntain  data  bases.  In 
order  to  determine  the  effect  on  data  service  facilities  of  future  data  volumes. 
Table  I I I— 9  has  been  constructed.  This  table  compares  the  demand  for  selected 
data  p„iu,..eters  over  the  next  10  years  with  the  amount  of  data  which  would  be 
collected  if  the  volume  of  data  collected  were  to  remain  constant  at  FY  69 
levels.  The  latter  quantity  is  called  the  "current  supply"  in  the  table.  The 
difference  between  the  demand  for  data  and  the  amount  which  can  be  supplied  at 
current  collection  rates  is  shown  in  the  table  for  the  next  10  years.  In  addi¬ 
tion,  the  table  shows  the  cumulative  amount  of  additional  data  which  is  required 
over  existing  levels  for  each  year. 

The  difference  between  data  demand  and  current  supply  is  the  amount  of  new  data 
volumes  which  will  be  added  to  the  national  data  bases  in  addition  to  those  data 
which  will  be  added  by  the  existing  collection  system.  For  example,  it  is 
projected  that  a  total  of  20.26  million  sea  surface  temperature  observations 
will  be  acquired  over  the  next  10  years.  Of  this  amount,  10.20  million  (1.02X10) 
of  the  observations  represent  data  which  can  be  provided  by  existing  data  col¬ 
lection  capabilities  and  10.06  million  observations  represent  data  which  must 
be  provided  by  an  augmentation  of  existing  data  collection  capabilities.  These 
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COMPARISON’  OF  DEMAND  WITH  SUPPLY  FOR  SELECTED  DATA  PARAMETERS 


July  31,  1969 


I I 1—34 


TM-4023/005/00 
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computations  are  useful  because  they  show  the  total  increment  of  new  data  which 
must  be  collected  and  maintained  during  the  decade  and  the  augmentation  of 
existing  data  collection,  data  input  and  data  base  maintenance  which  must  be 
provided. 

Table  1 1 1 - 1 0  has  been  provided  to  show  the  increase  in  data  input  capability 
which  is  required  at  various  data  service  facilities  in  order  to  accommodate 
increases  in  input  data.  The  existing  data  input  capability  of  selected  facil¬ 
ities  is  indicated.  This  input  rate  is  subtracted  from  the  total  data  input 
required  in  the  period  FY  71-80  in  order  to  determine  the  additional  input 
capability  which  will  be  requireu  of  the  facilities  in  the  next  decade.  In  all 
cases  except  one  (Nansen  casts),  the  data  input  capability  must  be  increased 
substantial lv  above  existing  levels.  In  no  case  will  the  quantity  of  data 
result  in  unprocessed  backlogs  if  the  data  is  in  machine-processible  form. 

Most  geophysical  data  (magnetic  rield  intensity  and  gravity  field  intensity),  a 
large  part  of  bathymetry,  and  current  and  tide  data,  will  be  in  digital  format. 
The  largest  potential  digital  data  input  is  the  NAYOCEANO  soundings  data.  The 
10-vear  input  comprises  3.3  billion  soundings  (87,3  billion  BIX’  characters). 

This  amount  of  data  is  ,  uighly  equivalent  to  4 , 400  reels  of  magnetic  tape  in 
10  years,  or  between  1  and  2  reels  of  input  per  day .  Although,  there  will  be  a 
significant  increase  in  the  amount  of  geophysical  and  bathymetric  data  col¬ 
lected  during  the  decade,  most  of  tiiis  data  will  be  in  digital  format  because 
it  will  he  acquired  an.,  prep recessed  with  the  aid  of  shipboard  computers.  There¬ 
fore,  it  will  he  possible  to  absorb  1  to  2  reels  of  magnetic  tape  input  data  per 
dav  with  contemporary  cor.put ing  equipment.  Although  this  amount  of  machine  pro¬ 
cess  ih  ie  input  data  can  he  easily  absorbed ,  problems  will  arise  due  to  the 
requirement  tot  processing  an  enlarged  data  base  and  the  .  oncer  it. ml  need  for  an 
increase  i  it  data  indexing. 

the  ritv  ot  the  oeeanograpt.  j .  data  collected  bx  si  untisis  and  ■  t  eoro  i  eg  l  c  a  i 

observat  ions  obtained  ..  .  '.rips  will  not  be  recorded  in  computer  format.  These 
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data  are  stored  by  XODC  and  XT.'RC,  respectively.  Increases  in  the  amount  of  data 
transcription  to  magnetic  tape  and  physical  handling  of  data  will  be  in  direct 
proportion  to  the  increase  in  input  data  volume  at  these  facilities.  For 
example,  the  increase  in  annual  data  volume  of  marine  surface  observations  at 
XT.’RC  is  3.3  million.  If  it  is  assumed  that  1/3  of  these  inputs  must  be  tran¬ 
scribed  to  magnetic  tape  at  NWRC ,  1,000,000  inputs  per  year  must  be  transcribed 
daily.  Thus,  there  will  be  a  daily  increase  of  4,000  inputs  which  will  require 
transcribing.  The  total  daily  input  is  equal  to  the  current  quantity  of  2,000 
observations  plus  4,000  additional  inputs.  Although  this  is  not  an  insignificant 
volume  of  input,  it  should  not  result  in  NWRC  being  inundated  by  new  data. 

Other  problems  could  result  from  an  increase  in  data  volume  due  to  changing 
requirements  for  quality  control,  editing,  and  format  conversion  due  to  the  de¬ 
velopment  of  new  sensors  and  the  acquisition  of  data  by  buoys  and  satellites. 

The  primary  effect  of  these  requirements  is  the  need  for  software  development 
rather  than  the  need  for  an  increase  in  input  hardware  processing  speed. 

In  order  to  indicate  the  impact  of  increased  data  volumes  on  the  sice  of  data 
bases,  Table  III-ll  has  been  constructed.  It  shows  the  size  of  existing  data 
bases  for  the  data  and  facilities  which  have  been  discussed.  In  all  cases,  a 
sizeable  growth  in  data  bases  is  indicated  for  the  decade.  Except  for  NAVOCEANO 
bathymetric  data  (6.38  billion  characters  by  FY  80),  the  storage  required  for 
these  data  bases  is  not  significant.  The  significant  factor  is  the  file¬ 
processing  time  which  will  be  required  to  manage  these  bases  unless  the  data  is 
structured  for  quick  access  to  those  portions  in  great  demand,  and  for  slower 
access  to  those  portions  of  the  data  base  for  which  there  is  less  frequent 
demand.  Since  requests  are  received  on  a  daily  basis,  daily  access  to  anv  part 
of  the  data  base  may  be  required.  Daily  serial  processing  of  the  FY  80  BT  file 
at  XnlH. ,  consisting  of  627  X  10  characters,  would  be  inefficient.  Of  greater 
signitiennee  is  the  impossibility  of  serially  processing  the  XV.'RC  FY  80  marine 

9 

s u r : a c e  observation  file,  consisting  of  3.5  X  10  characters,  on  a  daily  basis. 
Methods  of  file  organization  which  could  be  applied  to  these  data  bases  are 
discussed  in  the  NODE  and  XU'RC  sections  of  the  TDP  (Volume  Two). 
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IV.  DELINEATION  OF  PRIORITY  MARINE  DATA  AND  PRODUCTS 

ADEQUACY  OF  CURRENT  MARINE  DATA,  PRODUCTS,  AND  SERVICE  OPERATIONS 

In  view  of  the  recent  rapid  acceleration  in  activity  and  interest  in  the  marine 
area,  it  is  not  to  be  expected  that  the  various  needs  for  data,  products,  and 
services  are  being  met  to  the  satisfaction  of  the  pertinent  user  communities. 
The  agencies  who  have  the  mission  of  meeting  these  developing  needs  are  well 
aware  of  the  problems  that  exist,  and  of  new  problems  which  are  developing, 
and  in  many  instances  these  agencies  have  either  initiated  new  programs  or 
have  developed  plans  whose  implementacion  will  satisfy  some  of  these  current 
unfulfilled  needs.  Existing  inadequacies  may  be  a  reflection  of  inadequate 
data  collection  (which  includes  inadequate  sensors),  limited  data  acquisition, 
limitations  in  the  current  state  of  the  art  (e.g.,  forecasting),  delays  in 
product  preparation,  failures  to  update  processing  and  analysis  methods, 
inadequate  dissemination  of  products  (or  data),  or  limited  accessibility  of 
data  and  products  because  of  security  or  proprietary  classifications,  or 
inadequate  retrieval  capability  of  data  storage  systems.  Some  of  these 
inadequacies  are  summarized  in  Table  IV-1  for  some  of  the  major  forecasting 
and  descriptive  products. 

A  major  problem  area  is  geographic  coverage.  For  forecasting  products  the 
distribution  of  observations  is  inadequate.  For  example,  surface  weather 
observations  are  acquired  from  ships,  islands,  coastal  stations,  towers,  and 
several  buoys.  The  ship  observations  are  obtained  from  vessels  with  other 
primary  activities;  therefore,  the  observations  are  concentrated  in  the  ship¬ 
ping  lanes  or  other  limited  areas  of  marine  activity.  Synoptic  data  are 
available  only  occasionally  for  some  large  oceanic  areas.  The  resulting 
inadequate  coverage  limits  forecasting  accuracy.  The  same  problem  exists 
for  essentially  all  forecasting  products.  Geographic  coverage  for  descriptive 
products  is  a  different  problem.  For  example,  adequate  bathymetric  maps  are 
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available  for  only  about  one-third  of  the  U.S.  continental  shelves  and  less 
than  ne-half  of  the  world's  oceans.  The  maps  which  are  adequate  generally 
cover  areas  of  greatest  interest  and  activity;  however,  even  some  of  these 
areas  are  insufficiently  described. 

Another  major  problem  in  data  collection  is  the  density  of  observations.  For 
forecasting  products  more  complete  data  are  often  required  from  specific  areas 
in  order  to  provide  more  localized  forecasts.  The  inadequacy  of  some  of  the 
existing  bathymetric  maps  is  the  result  of  insufficient  density  of  soundings. 
This  same  problem  applies  to  other  descriptive  products.  Adequate  data 
ollection  is  fundamental  to  the  production  of  products  to  meet  the  needs  of 
the  expanding  user  communities,  and  cost  effective  methods  for  obtaining  more 
complete  data  are  required. 

The  major  inadequacy  in  the  forecasting  areas  is  the  state  of  the  art.  This 
applies  lo  all  meteorological  products  and  even  more  to  oceanographic  fore¬ 
casts.  The  overall  accuracy  of  weather  forecasting  has  shown  a  gradual 
improvement  with  the  development  of  numerical  weather  prediction  methods, 
satellite  products,  and  improvements  in  communications  and  processing  techni¬ 
ques;  however,  continued  and  intensive  research  efforts  in  basic  meteorology, 
including  air-sea  interaction  processes,  are  required  in  order  to  make  these 
tools  more  effective  for  both  meteorologists  and  oceanographers .  Oceanographic 
and  fisheries  forecasting  requires  even  greater  effort  since  current  experience 
i  s  qu  i  t  e  limited. 

A  major  problem  in  navigation  products  is  the  time  delay  in  incorporating 
chines  into  charts  and  in  publishing  changes  in  the  Notice  to  Mariners. 

This  problem  results  from  the  use  of  manual  methods  in  making  tiiese  corrections. 
It"'  use  of  automated  methods  to  alleviate  this  problem  is  currentlv  being 
i  lives t  i go. ted.  Time  delays  in  t he  preparation  of  other  products  are  often  the 
result  of  excessive  delays  in  acquisition  ot  the  required  sets  of  data,  or  of 
priority  problems  resulting  from  limited  budgets. 
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As  previously  stated,  essentially  all  of  the  data  services  involved  in 
handling  marine  data  and  producing  products  require  some  degree  ot 
upgrading  of  processing,  analysis,  and  dissemination  methods.  These  problems 
are  specific  to  each  service  operation,  and  changes  are  being  continu.  ly 
effected  by  each  of  the  agencies.  These  problems  are  a  result  of  rapidly 
changing  user  demands.  Specific  recommendations  are  contained  in  other 
sections  of  this  report. 

DETERMINATION  OF  PRIORITY  MARINE  DATA  AND  PRODUCTS 

METHODOLOGY  EMPLOYED  FOR  SELECTION  OF  PR  0RITY  DATA  PRODUCTS 

The  activities  of  the  marine  data  user  communities  can  be  broadly  defined  as 
falling  into  two  categories:  (1)  operational,  and  (2)  research,  development, 
and  planning.  Operational  activities  require,  and  utilize,  data  products  with 
short  time  applicability  (environmental  forecasting  products)  as  well  as  Ion y 
life  products  (environmental  description  products).  Research,  development, 
and  planning  activities,  on  the  other  hand,  require  and  utilize  lo; g  life 
products.  The  role  played  by  environmental  forecasting  products  in  these 
latter  activities  is  negligible.  Within  the  two  categories  of  activities 
the  several  user  communities  have  diverse  requirements,  and  various  existing 
data  products  are  produced  in  response  to  these  requirements.  A  few  are  highly 
specialized  and  are  produced  for  ...  specific  and  limited  user  group  (e.g.,  iho 
west  coast  albacore  fishery  advisory);  however  most  of  the  products  have  broad 
applicability  and  are  used  by  several  communities  fe.g.,  coastal  weather  fore¬ 
casts,  bathymetric  maps'. 

In  the  process  of  delineating  those  products  for  which  increased  future 
emphasis  is  recommended  (priority  products),  it  is  necessary  to  consider 

(1)  the  relative  importance  of  the  product  application  to  national  objectives, 

(2)  the  importance  of  each  product  in  each  maj  r  area  of  application  in  which 
it  is  used,  and  (3)  the  degree  to  which  each  existing  product  satisfies  the 
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needs  inherent  in  each  application.  The  selection  of  priority  products  was, 
therefore,  based  on  an  assessment  of  the  criticality  of  the  various  products 
in  their  various  applications  to  activities  contributing  to  national  objectives, 
and  an  assessment  of  the  adequacy  of  the  products  to  meet  the  user  needs  in 
these  applications. 

In  order  to  determine  relative  priorities  in  terms  of  national  objectives,  all 
marine  operational  activities,  exclusive  of  research,  development,  and  planning, 
were  assigned  to  nine  broad,  discrete  areas.  The  current  allocation  of  Federal 
funding  in  marine  operations  was  distributed  among  these  nine  areas.  Adjust¬ 
ments  in  the  allocations  were  carried  out,  based  on  existing  and  projected 
changes  in  Federal  marine  interests.  These  operational  areas  and  the  priority 
indices  are: 

•  Naval  Operations  (27) 

•  Environmental  Forecast  ng  (9) 

•  Environmental  Description  (22) 

•  Fisheries  (18) 

•  Merchant  Shipping  (4) 

•  Marine  Engineering  Design  (11) 

•  Industrial  (3) 

•  Resources  Management  (3) 

•  Recreation  (1) 

For  each  data  product  all  of  the  significant,  distinct  applications  were 
defined.  For  example,  thermal  structure  forecasts  are  utilize!  in  antisub¬ 
marine  warfare  operations,  fishing  operations,  and  instrument  engineering 
operations  (Table  IV-2);  however,  the  importance  of  the  forecasts  to  these 
applications  varies.  They  are  essential  to  ASW  operations,  have  major 
importance  in  fishing  operations  and  the  operational  activities  in  instrument 
design,  and  have  a  minor  effect  in  instrument  engineering  in  industrial 
operations.  In  those  cases  where  the  product  is  essential,  the  application 
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within  an  operational  areas  was  assigned  a  value  of  4;  if  the  product  is  of 
major  importance  but  not  essential,  the  assigned  value  was  2;  and  if  the  im¬ 
portance  was  minor,  the  assigned  value  was  1.  To  determine  the  overall 
"criticality"  score  for  a  given  product,  including  all  of  its  significant 
applications  (uses),  the  product  of  each  "importance"  value  and  the  priority 
index  for  the  operational  area  were  obtained,  and  the  products  summed.  For 
thermal  structure  forecasts,  the  sum  of  these  products  totals  171,  which  is 
the  criticality  score  for  this  product  (Table  IV-2). 


Unfulfilled-needs  values  were  also  assigned  to  each  application.  Unfulfilled 
needs  existed  in  various  product  applications  in  eight  characteristics: 
product  accuracy;  product  accessibility;  density  of  data  collection;  frequency 
of  production;  breauth  of  geographic  coverage;  sufficiency  of  detail  in  the 
product;  timeliness  of  production  issue,  end  dissemination  cf  the  product;  and 
volume  of  production  of  the  product.  Within  the  context  cf  each  application, 
values  ranging  from  four  to  one  were  assigned  for  each  unfulfilled  need.  For 
example,  in  Table  IV-7  the  application  of  thermal  structure  forecasts  to  ASW 
operations  is  seriously  limited  by  inadequate  density  of  data  collection,  and 
there  is  a  major  need  for  more  accurate  forecasts  (improved  forecasting  methods) 
for  use  in  ASW  operations.  Improved  forecasting  aceu-  v  is  of  moderate  im¬ 
port  -ttu  0  in  fishing  app  1  icat  ions ,  and  is  of  minor  importance  in  the  two  in¬ 
strument  engineering  app 1 i cat  ions .  For  both  of  the  instrument  engineering 
applications,  limitations  of  geographic  coverage  of  the  forecasts  are  of 
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description  products  selection  incorporated  applications  to  research,  develop¬ 
ment,  and  planning  activities,  and  will  be  discussed  later.)  The  ranking  of 
the  priority  products  is  indicated  in  Table  IV-3.  The  criterion  for  selection 
was  that  the  product  had  both  a  high  criticality  score  and  a  high  unfulfilled- 
needs  score.  On  this  basis,  those  products  which  satisfy  current  and  projected 
needs  were  not  included  in  the  list.  Routing  charts  and  revisions,  Great  Lakes 
water  level  predictions,  and  iceberg  advisories  were  among  the  products  net 
included . 

Environmental  description  products  were  analyzed  both  in  terms  of  applications 
to  operational  areas  and  applications  to  research,  development,  and  planning 
activities.  The  derivation  of  the  components  of  the  scores  resulting  from 
operations  applications  is  illustrated  in  Table  IV-2.  Ocean  station  atlases 
have  use  in  ASW  operations,  chartmaking  operations,  submersible  operations, 
fisheries  resource  management,  water  quality  management,  and  instrument 
engineering.  The  criticality  score  for  these  applications  is  351,  while 
the  unfulfilled  needs  score  is  418. 

The  projected  allocation  of  Federal  funds  for  marine  research,  development, 
and  planning  fal'  into  13  categories: 


National  security 

• 

Seafood  technology 

Research 

• 

Transportation  and  commerce 

Surveying  and  mapping 

• 

Marine  engineering 

Marine  exploration 

• 

Development  and  conservation 

Marine  observation  technology 

of  the  coastal  zone 

Marine  forecasting 

• 

Development  of  nonliving 

Fisheries  development 

resources 

• 

Health 

The  priority  indices,  based  on  the  projected  allocations  are  indicated  in 
Table  IV-4.  Ocean  station  atlases  have  significant  use  applications  in  ASW 
planning,  ocean  current  research,  fisheries  research,  and  water  quality  control 
planning.  The  criticality  scores  and  unfulfilled-needs  scores  assigned  to 
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PRODUCT 


FORECASTING  PRODUCTS 

SEA  SURFACE  TEMPERATURE  CHART* 
THERMAL  STRUCTURE  FORECAST 
EXTENDED  RANGE  WEATHER  FORECAST 
COASTAL  WEATHER  AND  WAVE  FORECAST 
WAVE  HEIGHT  FORECAST 
HEMISPHERIC  WEATHER  CHART 
PRODUCTS  OBTAINED  FROM  SATELLITE 
REMOTE  SENSORS 
HIGH  SEAS  WEATHER  FORECAST 
FISHERY  PRODUCTS  REPORT  ** 

SURF  FORECAST 
SEA  ICE  FORECAST 
SUNAMI  WARNING 
TROPICAL  CYCLONE  ADVISORY 
STORM  SURGE  ADVISORY 
ESTUARINE  FLUSHING  PREDICTION 
FISHERY  ADVISORY  &  ABUNDANCE  FORECAST 
DOMESTIC  ICE  FORECAST 

DESCRIPTIVE  PRODUCTS 
BATHYMETRIC  MAP 

WATER  COLUMN  PROPERTIES  PRODUCTS 

NAUTICAL  CHART 

CLIMATOLOGICAL  ATLAS 

WAVE  AND  SWELL  CHART 

THERMOCLINE  DEPTH  CHART 

PILOT  CHART 

SURFACE  CURRENT  CHART 

GEOLOGICAL  AND  GEOPHYSICAL  REPORT 

OCEAN  ENGINEERING  REPORT 

GEOLOGICAL  MAP 

HYDROGRAPHIC  SURVEY  SHEET 

FISHERY  RESOURCE  ATLAS 

SPORTFISHING  ATLAS 

MAGNETIC  FIELD  MAP 

GRAVITY  FIELD  MAP 

SEA  SURFACE  TEMPERATURE  ATLAS 

ICE  ATLAS 

FISHERY  STATISTICS  REPORT 
NAVIGATION  NOTICE  _ 


185  .64 

171  .59 


291  1.00 


294  1.00 


1.00  1261 
.64  548 

.59  529 

517 
.34  517 

.20  456 

. 38  380 

.  38  380 


15  |  258 
239 


This  product  embodies  the  results  of  an  SST  forecast. 

lit 

Used  to  make  short  term  forecasts  of  Fishery  Market  conditions. 
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those  applications  are  indicated  in  the  table.  The  criticality  score  for 
research,  development,  and  planning  activities  is  174,  and  the  unfulfilled- 
needs  score  is  118.  These  scores  were  combined  with  the  scores  derived  from 
the  operations  applications  analysis  to  provide  a  final  criticality  score  of 
525  and  a  final  unfulfilled-needs  score  of  548.  The  scores  for  all  of  the 
priority  descriptive  products  are  indicated  in  Table  IV-3. 

In  order  to  determine  the  sensitivity  of  the  method  of  scoring  to  the  priority 
index  used  (projected  allocation  of  Federal  funds),  the  analysis  was  repeated 
using  equal  priorities  fcr  each  area  of  operations  and  each  area  of  research, 
development,  and  planning.  This  procedure  altered  some  of  the  specific  rank¬ 
ings,  and  significantly  changed  the  scores;  however,  there  was  no  significant 
change  in  the  grouping  of  priority  versus  other  ^luducLs.  The  important 
determinants  of  priority  were,  therefore,  the  total  number  of  distinct  applica¬ 
tions  of  a  product,  the  importance  of  product  use  in  each  application,  and  the 
inadequacies  of  the  product  for  each  application.  The  criticality  values  and 
unfulfilled -needs  scores  were  either  provided  or  rc/itwed  by  authorities  in 
the  respective  areas  of  application  prior  to  the  final  analysis.  The  results 
of  the  analysis  were  also  reviewed  and,  as  a  result,  several  products  were 
added  to  the  priority  lists  for  reasons  independent  of  the  factors  considered 
in  the  analysis. 

The  data  products  considered  in  the  priority  analysis  are  those  which  are 
produced  on  a  regular  basis  in  response  to  existing  user  needs.  Specialized 
products,  such  as  reports  of  research  results  or  other  documents  prepared 
for  very  limited  audiences,  were  not  considered.  Some  of  these  products  may, 
of  course,  be  of  great  importance;  however,  they  do  not  significantly  affect 
foreseeable  data  management  problems.  In  a  later  section  a  series  of  new 
products  are  recommended.  The  production  of  these  new  products  would  be 
in  response  to  growing  and  changing  user  requirements.  Their  implementation 
will  significantly  affect  future  data  management  systems. 
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DESCRIPTION  OF  PRIORITY  PRODUCTS 


Forecasting  Products 

Forecasting  products  are  defined  as  either  the  end-product  of  a  forecasting 
activity,  e.g.,  wave  height  forecast,  or  as  an  item  used  in  making  a  forecast, 
e.g.,  fishery  product  report  used  for  forecasting  market  conditions.  The 
important  characteristic  of  forecasting  products  is  that  their  value  for 
forecasting  applications  decreases  with  time,  whereas  their  value  for  historical 
analysis  is  maintained  and  may  even  increase  with  time. 

Hemispheric  Weather  charts  (Analyses  and  Prognoses) 

This  group  of  products  includes  surface  synoptic  analyses,  auxiliary  analyses, 
surface  prognoses,  upper  air  prognoses,  extended  forecasts  (three  and  five- 
day,  and  30-day  outlook),  and  nephanalyses .  These  products  which  cover  the 
Northern  Hemisphere,  are  produced  by  the  National  Meteorological  Center  (NMC) 
for  civilian  and  military  use,  and  by  the  Fleet  Numerical  Weather  Central  (FNWC) 
for  military  use.  NMC  issues  AO  facsimile  charts  daily  to  provide  guidance  to 
Weather  Bureau  Offices  with  marine  forecasting  responsibilities.  A  major  purpose 
of  these  charts  is  to  provide  forecasters  with  a  broad  view  of  weather  patterns 
for  use  1  predicting  weather  and  sea  state  conditions;  they  are  also  useful 
for  naval  and  merchant  ship  routing. 

NMC  produces  hemispheric  prognostic  weather  charts  through  use  of  primitive 
equation  (PE)  numerical  prediction  models.  At  the  start  of  each  processing 
cycle  (two  per  day),  all  surface  and  upper  air  observation  data  received  for 
a  given  synoptic  chart  time  are  used  to  compute  future  values  of  relative 
humidity,  precipitation  amount,  pressure,  temperature,  wind  velocity,  pressure 
level  height,  and  vertical  velocity  for  each  level  at  each  grid  point.  These 
values  are  stored  on  the  PE  merged  output  tape  and  are  the  basis  for  generating 
digital  plotter  tapes  used  in  producing  wave  height  and  long  range  foi.ecasts. 

NMC  currently  makes  long  range  forecasts  using  these  tapes.  These  values  are 
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also  used  to  fill  iri  data  in  areas  where  there  are  no  observations  for  the 
next  synoptic  chart  time.  This  procedure  can  cause  forecast  errors  to  be  pro¬ 
pagated  throughout  future  weather  and  wave  predictions.  Increasing  the  number 
of  upper  air  stations  to  one  every  300  km  in  the  tropics  and  one  everv  600  km 
elsewhere  would  improve  the  forecasts  using  the  existing  numerical  models. 

The  preliminary  operational  processing  cycle  for  hemispheric  cb  nets  begins  with 
the  collection  of  hemispheric  surface  and  upper  air  observations  during  a 
three-and -one-half  hour  period  following  obervation  time.  These  observations 
serve  as  the  base  for  constructing  analyses  of  13  levels  in  the  atmosphere, 
from  the  surface  to  30  km  (10  mb).  These  analyses  of  pressure,  geopotential 
temperature,  humidity,  and  wind  provide  the  initial  conditions  to  compute  the 
six-layer  PE  model.  The  model  is  currently  calculated  to  48  hours  and  provides 
forecasts  of  meteorological  and  limited  oceanographic  parameters  at  intervals 
of  6  or  12  hours.  These  PE  products,  some  of  them  manually  monitored  and 
adjusted  by  professional  meteorology  ;ts,  are  distributed  by  facsimile  to  local 
forecast  offices  and  other  domestic  and  international  users.  Since  only  60  to 
80  perc  -nt  of  the  observations  are  received  by  the  three-and-one-half  hour 
starting  time  of  the  operational  cycle,  a  final  "cleanup"  run  is  made  once  a 
day  at  10  hours  after  observation  time.  Over  90  percent  of  the  data  are 
available  for  this  operation. 

Wave  Height  Forecasts 

This  group  of  products  includes  wind-wave  prognoses,  swell  prognoses,  and 
combined  wave  forecasts  for  24-hour  and  36-hour  periods.  They  are  issued  in 
the  form  of  areal  charts  for  the  North  Atlantic  and  North  Pacific  Oceans,  con¬ 
taining  contour  lines  of  forecast  wave  heights  at  three  foot  intervals  and 
values  of  maximum  wave  heights  centers.  Twenty-four  charts  per  day  are  trans¬ 
mitted,  10  to  each  Atlantic,  Gulf  of  Mexico,  and  Pacific  seaboard  station,  and 
four  combined  wave  charts  to  the  Gulf  of  Alaska  stations.  The  NWSC  produces 
wave  charts  on  a  hemispheric  basis  for  use  in  Navy  and  MSTS  ship  routing. 
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These  forecasts  are  essential  for  optimum  ship  routing  and  for  the  avoidance  of 
high  seas  by  naval  and  merchant  vessels.  They  are  also  used  as  input  for  coastal 
wave  and  surf  forecasting. 

Wave  forecasts  are  a  new  NMC  product  being  provided  to  forecast  centers  from 
NMC  via  the  National  Facsimile  Network.  As  an  input  for  coastal  wave  and  surf 
forecasting,  tney  are  often  not  sufficiently  localized;  however,  they  provide 
a  broad-scale  picture  of  sea  conditions  to  local  forecasters. 

Extended  Range  Weather  Forecasts 

These  products  consist  of  bulletins,  charts,  and  outlooks  predicting  the 
average  weather  conditions  and  circulation  patterns  for  two-dav  to  six-day 
periods  for  both  coastal  and  oceanic  areas.  Longer  range  weather  outlooks 
are  produced  which  project  average  monthly  weather  quotations  and  circulation 
patterns  for  the  northern  hemisphere. 

Since  most  of  the  weather  system  which  originate  in  oceanic  areas  will  in  time 
determine  continental  weather,  accurate  descriptions  and  predictions  for  the 
high  seas  and  coastal  regions  will  materially  improve  the  accuracy  of  descrip¬ 
tions  and  predictions  for  inland  areas. 

FNWC  is  producing  ten-day  forecasts  based  on  a  historical  file  of  digitized 
surface  and  500-mb  weather  charts  for  the  past  22  years.  The  research  efforts 
in  producing  forecasts  have  met  with  some  success.  However,  the  effort  has 
been  hampered  by  the  lack  of  ocean  thermal  structure  analyses  (through  the 
thermocline) ,  surface  current  data,  and  snow  and  ice  ''over  on  a  regular 

basis  and  in  a  format  accer'able  to  the  prediction  models. 

Coastal  Weather  and  Wave  Forecasts 

These  forecasts  indicate  surface  weather  and  sea  conditions  and  upper  air 
conditions  for  periods  up  to  36  hours  after  the  previous  synoptic  time  for 
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all  U.S.  coastal  areas  out  to  50  miles  at  sea.  They  are  p'oduced  four  times 
daily  by  18  are,.,  forecast  centers.  Warnings  °re  issued  for  expected  hazardous 
conditions  as  required. 

Coastal  weather  and  wave  forecasts  are  of  major  importance  in  the  short-term 
planning  of  salvage  operations  and  submersible  vehicle  operations.  Adverse 
weather  conditions  can  limit  or  prevent  these  activities  and  operations.  Both 
commercial  and  sportfishing  vessels  require  these  forecasts  for  day-to-day 
planning  and  operations  in  order  to  maximize  catch  and  avoid  hazardous  condi¬ 
tions.  A  common  complaint  from  users  is  that  forecasts  are  made  for  a  large 
area  and  are  not  sufficiently  localized  to  be  of  use  for  a  specific  oil  drill¬ 
ing  rig,  amusement  pier  or  marine  coastal  engineering  operation. 

High  Seas  Weather  Forecasts 

These  forecasts  indicate  surface  .eather  for  periods  up  to  36  hours  for  oceanic 
areas  extending  from  50  mil^s  offshore  to  limits  defined  by  the  World  Meteoro¬ 
logical  Organization  (WM0)  International  Convention.  They  are  issued  by  three 
area  forecast  centers  (and  by  Fleet  Weather  Centrals)  four  times  daily. 

Bulletins  contain  forecasts  and  warnings. 

These  forecasts  are  utilized  directly  in  navigation  and  routing  of  naval  and 
merchant  shins  including  sea-going  tugboat  operations.  Since  these  forecasts 
provide  a  me  s  of  predicting  sea  state  and  fetch,  they  are  also  an  essential 
input  for  surf  condition  forecasts. 

Shipping  companies  state  that  these  forecasts  are  not  available  in  some  loca¬ 
tions,  that  the  facsimile  charts  received  are  difficult  to  read  because  >f 
distortion,  and  that  there  is  not  a  close  adherence  to  transmission  schedules. 

Of  the  two  commercial  and  five  Navy  radio  stations  which  broadcast  marine 
weather  information  for  the  Pacific  Ocean  and  South  Chin,  hea,  none  transmits 
more  than  300  miles  seaward  north  of  8°  south  latitude.  Facsimile  transmissions 
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are  made  on  a  direct  beam  from  Sar.  Francisco  to  Melbourne,  Australia,  and  from 
Honolulu  to  Wake  and  Kwajelein  Islanas  for  use  by  Weather  Bureau  units  at  these 
locations.  Forecasters  state  that  their  forecasts  would  improve  if  an  increased 
number  of  equally  spaced  synoptic  reports  (300-500  miles)  in  their  area  of 
responsibility  were  available.  They  also  reveal  that  hemispheric  products  from 
NMC  are  sometimes  received  af^er  the  beginning  of  their  forecast  cycle  for  the 
same  synoptic  period. 

Storm  Surge  Advisories  (Storm  Tide  Warning  Bulletins) 

These  warnings  are  contained  in  bulletins  describing  a  tidal  surge  expee ' ed  as 
a  result  of  storm  conditions  offshore.  They  are  prepared  for  nine  coastal 
areas,  and  are  broadcast  four  times  daily  when  surge  conditions  exist  or  are 
forecast  for  a  given  area. 

Timely  and  accurate  surge  warnings  are  required  in  order  to  minimize  (  petty 
losses.  Local  statements  on  storm  tides  ate  issued  by  20  Weather  Bureau  Offices 
along  the  U.S.  coast;  however,  the  forecasts  are  not  sufficiently  localized  to 
predict  conditions  effectively  at  specific  stretches  of  beach,  individual 
harbors,  marinas,  and  amusement  piets.  Forecasters  are  hampered  by  a  lack 
of  local  tide  data,  adequate  storm  size  and  intensity  data,  and  a  quick  and 
arcurate  technique  for  predicting  surge. 

Tropical  Cyclone  Adviscr.es 

These  advisories  are  issued  as  bulletins  reporting  the  location,  direction  and 
rate  of  movement,  and  wind  velocities  of  cyclonic  systems  originating  in 
tropical  zones.  The  average  annual  occurrence  of  tropical  cyclones  affecting 
tlu*  U.S.  area  of  forecasting  responsibility  is  44.  Advisor!  s  are  issued  tour 
times  daily  when  appropriate,  and  bulletins  are  issued  more  frequently  when 
necessary.  On  a  global  basis,  the  National  Environmental  Satellite  Center 
(NESC)  issued  521  satellite  weather  bulletins  concerning  detected  tropical 
cyclones  during  1967.  Advisories  for  storms  in  the  Western  Pacific  area  are 
issued  by  the  Navy  and  Air  Force,  who  also  utilize  NESC  advisories. 
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Complaints  from  some  users  of  these  advisories  (particularly  industrial 
operators  along  coastal  areas)  indicate  that  storm  warnings  are  not  always 
timely  due  to  inaccuracies  in  path  predictions.  The  resulting  interference 
with  normal  or  planned  operations  may  be  costly.  There  is  a  definite  require¬ 
ment  to  reduce  overwarning. 

Surf  Forecasts 

These  products  describe  existing  and  expected  suif  heights  and  periods  it 
selected  beach  areas.  They  include  warnings  of  hazardous  conditions  such  as 
unusually  high  surf,  rip  currents,  and  surges,  and  may  include  beach  erosion 
information.  Forecasts  cover  a  period  up  to  36  hours.  They  are  issued  once 
daily  for  five  beach  areas  in  Southern  California. 

These  predictions  are  of  interest  to  surfers,  swimmers;  and  boaters.  Presently, 
surf  forecasts  are  provided  for  only  selected  areas  along  the  Southern  Calif¬ 
ornia  coast.  A  need  for  a  similar  service  has  been  expressed  for  areas  with 
sandbar  entrances  to  harbors  along  t he  entire  West  Coast. 

Surf  forecasters  are  present ly  limited  by  the  lack  of  real-time  monitoring  of 
wave  conditions  in  specific  locations. 


Tsunami  Warnings 

rhi.se  warnings  consist  of  bulletins  which  advise  the  public  of  the  expected 
tines  of  arrival  of  a  seismic  wave  at  various  coastal  locations.  Normal lv, 
several  sequential  warnings  are  issued  tor  each  detected  tsunami.  In  the  wist 
11  years,  44  tsunamis  have  been  detected.  Predict,.!  arrival  times  ate  within 
2.5  percent  of  total  travel  time. 

A  present  limitation  is  the  difficult'.-  in  accurately  predicting  wave  height  and 
runup,  which  results  in  unnecessary  evacuations. 
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Products  Obtained  from  Satellite  Remote  Sensors 

This  group  of  products  consists  of  charts  indicating  snow  and  ice  boundaries 
and  mean  brightness,  analog  pictures,  and  digitized  mapped  mosaics.  There 
are  72  computer  products,  13  manual  products,  and  12  photo  products  produced 
per  day.  There  were  also  521  satellite  storm  advisories  and  869  miscellaneous 
satellite  bulletins  issued  in  1967.  The  spot  resolution  for  existing  products 
is  four  nautical  miles,  with  mean  brightness  values  ranging  from  0  to  15  (or 
63  prior  to  data  compression).  Products  planned  for  the  future  include  sea 
surface  temperature  charts,  charts  indicating  mean  humidity  values  for  NMC 
grid  points,  and  charts  depicting  the  vertical  temperature  structure  of  the 
atmosphere.  The  data  from  which  these  products  are  or  will  be  derived  are 
collected  through  the  use  of  satellite  infrared  sensors  and  vidicon  cameras. 

The  satellite  photo  products  make  possible  the  accurate  location  of  large 
scale  weather  systems  on  a  global  scale,  and  they  have  proved  to  be  of 
particular  value  in  identifying,  locating,  and  tracking  severe  storms,  includ¬ 
ing  tropical  cyclones.  They  are  the  only  source  for  large  scale  snow  and  ice 
cover  data.  The  planned  sea  surface  temperature  charts  will  be  used  in  ASW 
predictions,  in  the  location  of  fish,  and  in  numerical  weather  prediction 
operations. 

Forecasters  have  noted  a  lack  of  analyzed  photos  and  products  in  a  format  for 
input  to  a  digital  processing  system.  For  example,  data  on  snow  and  ice  cover 
are  in  chart  rather  than  digital  form. 

.Sea  Surface  Temperature  Charts 

These  charts  inci  ..ate  the  horizontal  distribution  of  sea  surface  temperatures. 
They  are  produced  on  a  daily,  weekly,  bimonthly,  and  monthly  basis  and  cover 
regions  ranging  from  local  operating  and  fishing  areas  to  total  global  coverage, 
'.hey  are  prepared  from  data  obtained  from  ship  observations  and  by  airborne 
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radiation  thermometers.  These  charts  are  used  for  both  forecasting  and  in 
historical  data  studies.  An  example  of  the  former  is  the  daily  computer  plots 
of  SST  charts  produced  by  FNVC  for  both  naval  forecasting  and  fishery  advisory 
applications.  These  charts  are  essential  in  ASW  operations.  They  are  also  of 
importance  to  fishery  scientists,  commercial  fishing  fleets,  and  others  in¬ 
terested  in  the  thermal  characteristics  of  the  ocean.  Present  needs  include 
broader  geographical  coverage,  especially  in  the  southern  hemisphere;  more 
closely  spaced  contour  intervals  (at  least  l^C  or  F)  are  required  for  historical 
SST  charts;  and  more  timely  preparation  and  distribution  of  the  charts.  At 
the  present  time,  with  the  exception  of  the  daily  charts  used  for  forecasting, 
time  lags  between  observation  and  final  dissemination  of  the  products  may  be 
as  long  as  a  month. 

Sea  Ice  Forecasts 

These  products  are  Issued  as  large-scale  charts  which  cover  specific  areas 
(e.g.,  Baffin  Bay,  north  coast  of  Alaska).  They  indicate  the  nature,  extent, 
and  concentration  of  sea  ice  cover  by  means  of  symbols  and  patterns  on  the 
chart.  Iceberg  concentrations  and  distributions  may  also  be  indicated.  Such 
forecasts  are  transmitted  by  radio  teletype  and  facsimile  to  naval  and  other 
vessels  operating  in  ice  areas. 

Sea  ice  forecasts  are  an  essential  product  for  ship  routing  and  operations 
planning  for  merchant  shipping  in  areas  where  ports  and  shipping  lanes  are 
subject  to  icing.  They  are  also  essential  in  the  planning  of  naval  logistics 
operations  in  support  of  polar  stations  and  bases,  and  in  the  planning  of  naval 
submarine  operations  in  polar  waters.  Industrial  operations  are  increasingly 
concerned  with  sea  ice  in  1  ew  of  the  growing  promise  of  economic  return  through 
development  of  mineral  and  petroleum  reserves  in  the  Arctic. 

Domestic  Ice  Forecasts 

Forecasts  of  ice  breakup  dates  for  the  Great  Lakes  are  produced  by  the  ESSA 
Weather  Bureau.  These  forecasts  are  based  on  the  correlation  of  the  historical 
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breakup  dates  and  number  of  freezing  days  for  the  month  of  February.  Forecasts 
are  made  in  early  March  for  ice  breakup  in  April. 

Forecasts  for  the  St.  Lawrence  Seaway  are  provided  by  the  Canadian  Government. 
Predictions  for  the  Hudson  River  and  the  Delaware  Ship  Canal  are  provided  as 
required;  forecasts  are  net  made,  on  a  regular  basis. 

The  effectiveness  of  merchant  shipping  operations  and  routing  in  the  Great 
Lakes  and  other  inland  r.aterways  is  directly  dependent  on  the  timeliness  and 
accuracy  of  these  forecasts.  Ice  forecasts  are  also  important  to  residents 
and  municipalities  in  the  Great  Lakes  area  in  providing  for  public  safety 
and  in  planning  recreational  activities. 

Present  forecasts  have  about  a  two-week  uncertainty,  whereas  accuracy  within 
one  day  is  desired.  Five-day  warning  of  port  reclosing  and  daily  ice  survey 
bulletins  following  the  initial  opening  of  ports  and  during  the  final  days 
before  freeze-up  are  needed.  Ice  survey  bulletins  should  contain  ice  coverage, 
ice  thickness  and  ice  type  data. 

Thermal  Structure  Forecasts 

These  daily  forecasts  consist  of  charts  which  depict  the  observed  and  predicted 
vertical  thermal  structure,  including  thermocline  depth,  thermocline  gradient, 
and  the  location  of  ocean  fronts. 

These  forecasts  are  an  essential  input  to  ASW  operations.  Recent  research 
indicates  that  these  forecasts  may  also  be  important  in  increasing  the  effi¬ 
ciency  of  tuna  fishing  operations.  More  localized  forecasting,  such  as  for 
the  Gulf  of  Maine,  are  desired  by  these  users.  Presently,  the  only  source  for 
these  predictions  is  the  Naval  Weather  Service  Command. 
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Estuarine  Flushing  Predictions 

This  product  is  currently  being  provided  on  a  one  year  experimental  basis 
for  the  Penobscot  River  and  Bay  Estuary  in  Maine.  Forecasts  are  issued  on 
the  third  and  eighteenth  day  of  each  month,  of  the  rate  at  which  possible 
pollutants  will  pass  through  the  estuary  from  various  points  of  origin. 

During  summer  periods,  when  the  rate  of  flow  through  the  estuary  is  at  a 
minimum,  the  residence  time  of  pollutants  will  increase  and  deleterious 
effects  on  water  quality  may  result.  These  predictions  are  therefore  of 
major  importance  to  those  agencies  responsible  for  water  quality  control, 
and  they  directly  affect  the  operations  of  those  industries  and  municipal 
waste  treatment  plants  discharging  wastes  into  the  river  and  estuary. 

Fishery  Products  Reports 

These  reports  consist  of  daily,  weekly,  monthly,  and  annual  tabulations  of 
catch,  processing,  distribution,  and  market  data.  The  data  include  infor¬ 
mation  concerning  landings,  receipts,  supplies,  prices,  imports,  distribution 
of  fish  and  fish  products  in  local  arnas,  market  conditions,  and  fishery 
developments  in  the  U.  S.  and  foreign  countries.  During  1966,  there  were 
a  total  of  1,770  daily  reports,  5  complete  annual  reports,  2  preliminary 
annual  reports,  and  6  supplemental  reports  published.  These  reports  are 
utilized  principally  by  the  processing  and  distributing  segments  of  the 
fishing  community  as  inputs  for  forecasting  future  market  conditions  and  in 
day-to-day  planning  and  operations. 

At  the  present  time  the  fishery  products  reports  are  not  being  integrated  with 
other  pertinent  fishery  information  such  as  movements  of  the  fishing  fleet, 
success  of  their  catching  activities,  and  long  term  market  trends.  As  important 
need  exists  for  graphical  displays  of  current  catch,  prices  in  relation  to 
histories,  and  projected  trends  of  these  data. 
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Fishery  Advisories 

This  product  is  currently  limited  to  a  special  service  for  the  west  coast 
commercial  albacore  fishing  fleet.  It  consists  of  a  daily  information  service 
broadcast  to  the  fishing  fleet,  and  includes  information  pertaining  to  fishing 
activity  and  catch  data,  sea  surface  temperature  conditions,  fishing  prospects, 
weather  and  sea  state  forecasts,  and  dockside  prices.  In  addition  to  the  daily 
advisories,  some  14,000  to  20,000  synoptic  marine  observations  are  processed 
and  used  to  prepare  sea  surface  temperature  charts  which  are  distributed  to 
the  fishing  community  on  a  bimonthly  basis  during  the  fishing  season.  The 
broadcast  advisories  are  used  to  advantage  by  both  sport  and  commercial 
fishermen  for  planning  fishery  strategy.  There  is  a  need  for  similar  advisory 
services  tailored  to  the  needs  of  other  major  U.  S.  fisheries.  There  is  also 
a  need  for  the  integration  of  daily  and  long  term  fishery  statistics  into  the 
advisory  service;  catch  data  is  currently  lacking  on  the  sea  surface  temperature 
charts.  Faster  dissemination  of  these  products  is  also  needed.  The  present 
service  is  hampered  by  lack  of  environmental  and  fishing  conditions  data  from 
the  fishery  fleet. 

Fishery  Abundance  Forecasts 

These  are  annual  forecasts  of  the  sizes  of  the  harvestable  populations  of 
various  species.  Examples  are  of  the  forecasts  of  haddock  and  sea  scallops  on 
the  New  England  banks,  and  of  the  spawning  runs  of  salmon  into  some  of  the 
rivers  of  the  Pacific  Northwest.  Development  and  perfection  of  these  fore¬ 
casts  are  important  for  (1)  planning  by  the  fishing  industry  and  the  seafood 
processing  industry,  and  (2)  for  those  who  negotiate  catch  quotas  with  foreign 
nations  whose  fishermen  share  with  ours  in  harvesting  the  same  marine  food 
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Descriptive  Products 

A  characteristic  of  descriptive  products  is  that  they  contain  historical 
data.  Their  value  does  not  decrease  with  time;  in  fact,  their  value  may 
increase  with  the  passage  of  time. 

Marine  Historical  Environmental  Products 

These  products  consist  of  atlases,  charts,  and  tables  which  present  historical 
environmental  data.  In  general,  these  products  are  produced  at  scales  of 
1:10,000,000  to  1:50,000,000.  These  scales  are  adequate  for  deep  ocean  appli¬ 
cations  but  scales  of  1:250,000  to  1:1.000,000  are  needed  for  continental 
shelf  areas.  The  historical  data  are  summarized  for  5°  latitude  x  5°  of 
longitude  (up  to  90,000  square  nautical  miles)  and  1°  x  1°  (up  to  3,600 
square  nautical  miles):  continental  shelf  data  should  be  summarized  at  a 
spacing  of  0.5°  x  0.5°  (up  to  900  square  nautical  miles). 

Climatological  Atlases.  Marine  climatological  atlases  contain  climatic  data 
on  a  monthly  basis,  including  surface  wind  roses  (wind  speed  and  direction 
frequencies),  storm  track  means  and  distributions,  sea  level  pressure,  air 
temperature,  sea  temperature,  precipitation,  visibility,  clouds,  air-sea 
temperature  differences  and  dew  point. 

Increased  detail  in  the  continental  shelf  and  Great  Lakes  area  is  needed  for 
vessel  operations,  outfall  design,  offshore  oil  and  gas  platform  design, 
planning  mining  operations,  and  environmental  prediction. 


Wave  aurl  Swell  Charts.  These  charts  indicate  monthly  percent  frequency  of 
seas  greater  than  5,  8,  12,  and  20  feet;  monthly  swell  height,  direction, 
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and  constancy;  seasonal  persistence,  wave  period-height  md  wave  period- 
direction;  and  seasonal  percent  frequency  of  seas  requiring  speed  reduction. 
Worldwide  small  scale  coverage  is  available. 

Wave  and  swell  height,  period  and  direction  observations  should  have  at  least 
4-  5  percent  accuracy.  Over  99  percent  of  the  wave  and  swell  data  currently 
obtained  are  based  on  visual  observations  from  forward-moving,  pitching,  and 
rolling  platforms.  The  accuracy  of  such  observations  depenc  on  the  skill 
and  experience  of  the  observer,  and  will  rarely  approach  +  5  percent  accuracy. 

Sea  Surface  Temperature  Atlases  and  Charts.  These  atlases  consist  of  maps 
with  monthly  average  sea  surface  temperatures.  Standard  isothermal  intervals 
are  5°F  and  10°F.  Available  products  piovide  worldwide  coverage  in  small 
scale  maps,  and  selected  coastal  and  oceanic  coverage  in  more  detailed  maps. 

Sea  surface  temperature  charts  are  adequate  for  planning  vessel  operations, 
search  and  rescue  operations,  and  recreational  planning  and  activities.  For 
long  range  forecasting  and  hurricane  forecasting,  1°F  isotherms,  larger  scale, 
and  more  frequent  charts  (e.g.,  week-., )  are  needed.  One  of  the  objectives  of 
the  Barbados  Meteorological  and  Oceanographic  Experiment  (BOMEX)  and  similar 
air-sea  interaction  studies  is  to  identify  these  requiremruts.  For  fish 
locating  and  fisheries  research,  1°  to  2°F  isotherms,  1:100,000  to  1:1,000,000 
scales,  and  bimonthly  or  weekly  charts  art  needed  for  all  the  established 
fishery  areas. 

Surface  Current  Charts.  Surface  current  charts  indicate  monthly  mean  direction 
and  speed  of  surface  currents  and  may  also  include  mean  frequencies  of  direction 
and  speed  of  currents  (i.e,,  current  roses). 


For  utilization  in  ship  operations  planning,  navigation,  search  and  rescue 
planning  and  operations,  and  fish  locating,  an  increase  in  detail  for  the 
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continental  shelf  area  is  needed.  An  additional  unfulfilled  need  is  for 
increased  accuracy.  Over  98  percent  of  the  surface  current  data  consists 
of  set  and  drift  observations  made  by  Navy  and  merchant  ships.  These  ob¬ 
servations  reflect  the  average  surface  current  over  a  distance  of  50  to  400 
miles  and  have  a  highly  variable  accuracy  because  of  variations  in  navigation 
accuracy,  helmsmanship ,  and  frequency  of  course  changes. 

Ice  Atlases.  This  product  consists  of  maps  indicating  the  monthly  average 
and  extreme  of  ice  coverage,  thickness  and  type.  Also  included  are  the  mean 
and  range  of  ice  freezeup  and  breakup  dates. 

Worldwide  coverage  is  available  only  at  small  scales.  Larger  scales  and 
increased  geographic  coverage,  especially  for  continental  shelf  areas  and 
the  Great  Lakes,  are  needed  for  planning  ship  operations  and  ASW  operations, 
environmental  predictions,  offshore  oil  operations,  offshore  and  shoreline 
structure  design,  and  vessel  navigation. 

Water  Col  ,n  Properties  Data  Products.  This  product  group  includes  ocean 
station  atlases  and  plots,  thermocline  depth  charts,  sound  velocity  atlases 
and  sonar  range  charts  and  plots.  Ocean  station  data  consisting  of  depth, 
pressure,  temperature,  salinity,  density  and  oxygen  content  are  the  basis  for 
all  water  column  properties  data  products.  Ocean  station  data  are  presented 
as  graphs  (a  plotting  of  mean  seasonal  or  monthly  values  at  standard  depths) 
for  regions  of  similar  water  column  characteristics.  Vertical  sections  and 
horizontal  sections  (i.e.,  showing  contours)  are  provided  for  5°  x  5°  or 
x  1  areas. 

Thermocline  depth  charts  are  charts  which  contain  contour  lines  indicating 
the  mean  depth  of  the  thermocline  by  month  or  by  season.  Sound  velocity 
atlases  contain  graphs  of  the  velocity  of  sound  for  varlova  depths,  averaged 
over  ocean  regions  of  similar  water  column  characteristics,  for  5°  x  5°  areas, 
or  1°  x  1°  areas.  They  depict  annual,  seasonal  or  monthly  conditions.  The 
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more  detailed  sound  velocity  atlases  are  classified.  Sonar  range  atlases 
indicate  the  performance  capabilities  of  selected  sonar  equipment. 

The  average  availability  of  autumn  and  winter  ocean  station  data  is  less  than 
one-fourth  of  the  spring  and  summer  data.  In  some  areas  (as  large  as  100,000 
square  miles  in  the  North  Atlantic)  no  unclassified  winter  ocean  station  data 
are  available,  A  similar  situation  prevails  for  the  North  Pacific.  The  density 
of  stations  is  even  less  in  the  South  Atlantic,  South  Pacific  and  Indian  Oceans. 

Because  of  the  lack  of  density  of  ocean  station  observations,  these  products 
are  inadequate  for  such  applications  as  ASW,  fish  locating,  water  pollution 
control  monitoring,  and  the  determination  of  velocity  corrections  for  sound¬ 
ings.  In  addition,  these  products  are  only  available  for  deep  ocean  areas; 
equivalent  products  are  required  for  the  continental  shelves  and  the  Great  Lakes. 

Pilot  Charts.  Monthly  pilot  charts  are  prepared  for  all  oceanic  areas.  They 
indicate:  average  currents  and  prevailing  winds;  percentage  of  gales,  calms 
and  fogs;  average  air  and  water  temperatures;  average  atmospheric  pressures; 
limits  of  drift  of  field  ice  and  icebergs;  magnetic  variations;  and  recommended 
routes.  A  similar  product  is  not  available  for  the  continental  shelf  areas  or 
the  Great  Lakes. 

Marine  Topographic  Maps.  Marine  topographic  maps  include  bathymetric  maps  and 
charts,  and  hydrographic  survey  sheets. 

Bathymetric  Maps  nd  Charts.  These  maps  and  charts  indicate  the  bottom  topo¬ 
graphy  with  depth  contours  and  depth  values  for  peaks  ano  deeps.  Scales  range 
from  1:50,000,000  to  1:5,000  and  contour  intervals  from  1,000  fathoms  to  1 
fathom.  The  largest  available  scale  with  systematic  coverage  of  the  continental 
shelves  is  1:250,000  with  contour  intervals  of  10  meters  to  200  meters  depth, 
and  50  meters  for  depths  below  200  meters.  Depths  which  are  corrected  for 
sound  velocity  variations  are  used  in  bathymetric  maps,  while  uncorrected  depths 
are  used  in  bathymetric  charts. 
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About  90  percent  of  the  North  Atlantic  and  80  percent  of  the  North  Pacific 
are  covered  by  bathymetric  charts  ranging  from  6°  latitude  by  10°  longitude 
near  the  equator  to  3-1/2°  latitude  by  15°  longitude  at  75°  N.  The  South 
Atlantic  Ocean,  South  Pacific  Ocean,  Indian  Ocean,  Arctic  Ocean,  and  Antarctic 
Sea  are  not  yet  covered  by  this  series.  Worldwide  coverage  is  available  with 
the  General  Bathymetric  Chart  of  the  Oceans  at  scales  of  1:10,000,000  at  the 
equator  and  1:3,100,000  at  75°  latitude.  A  scale  of  1:10,000,000  (1  nautical 
mile  *  0.0073  inches)  is  inadequate  for  most  applications. 

All  bathymetric  maps  and  bathymetric  charts  are  based  on  soundings  shown  on 
existing  inventories  of  systematic  survey  data.  The  survey  data  are  generally 
of  high  accuracy.  Where  there  is  no  existing  systematic  survey  coverage, 
random  trackline  data  must  be  used.  These  random  tracks  have  highly  variable 
control  accuracy.  A  star  fix  may  be  obtained  infrequently  along  some  tracks, 
while  in  other  cases  tracks  may  reflect  nearly  hourly  satellite  fixes.  Some 
depth  measurements  are  obtained  from  poorly  adjusted  fathometers  recording 
on  a  scale  of  200  fathoms  per  inch;  while  others  are  from  fathometers  main¬ 
tained  in  continuous  optimum  adjustment,  recording  on  a  scale  of  20  fathoms 
per  inch.  These  "random"  ship  tracks,  when  collected,  do  not  meet  survey  line 
spacing  requirements.  For  a  contour  position  accuracy  of  +  1/16  inch,  the 
survey  line  spacing  should  be  1/8  inch  on  the  bathymetric  mo  (e.g.,  20-mile 
line  spacing  is  needed  for  maps  with  a  scale  of  1:10,000,000  and  1/2-mile  line 
spacing  for  maps  with  a  scale  of  1:250,000).  Bathymetric  maps  at  a  scale  of 
1:1,000,000  (1  nautical  mile  *  0-073  inch)  are  available  for  the  U.S.  conti¬ 
nental  si. elves  (except  Alaskan  waters).  Bathymetric  maps  at  a  scale  of 
1:250,000  arc  available  for  only  30  percent  of  the  I'.S.  continental  shelf. 
Great  lakes  bathymetric  map  coverage  is  limited  to  one  chart  at  a  scale  o; 
1:1,500,000. 

A  scale  of  1:250,000  (1  Inch  *  4  statute  miles)  xs  needed  for  tsunami  fore¬ 
casting  and  fishery  research.  A  scale  of  1:62,500  is  needed  for  waste  dis¬ 
posal  management,  estuarine  flushing  forecasting,  and  offshore  oil  and  mining 
operations,  surf  forecasting,  submersible  operations  and  salvage  operations. 
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Navigational  Products 

Nautical  Charts.  Nautical  charts  show  representative  and/or  critical  soundings, 
selected  bottom  contours,  aids  to  navigation,  shoreline,  landmarks,  dangers 
to  navigation,  selected  topographic  features  and  contours,  selected  features 
(shore  and  offshore  structures;  cities  and  roads;  railroads,  buildings, 
churches  and  airports),  isogonic  lines,  compass  roses,  sites  of  local  magnetic 
disturbances,  special  areas  (anchorage  areas,  seaplane  areas,  cable  areas,  etc.), 
the  location  of  breakers,  courses  and  ranges,  and  selected  triangulation  sta¬ 
tions;  and  natural  features  (marsh  areas,  mangrove  areas,  cypress  areas,  bluffs, 
cliffs,  sand  beaches,  and  sand  dunes,  etc.);  and  lines  of  electronic  aids  to 
navigation  (e.g.,  Goran  "A"  lines).  Military  installations  generally  are  not 
shown,  although  many  features  (particularly  radar  domes)  are  prominent  and  are 
very  useful  aids  to  navigation.  Objects  of  present  military  importance  are 
charted  only  with  the  consent  of  military  authorities. 


Sailing  charts  are  nautical  charts  at  a  scale  of  1:600,000  or  smaller.  They 
are  used  for  offshore  sailing  between  distant  coastal  ports.  They  show  off¬ 
shore  soundings  and  the  most  important  lights,  outer  buoys,  and  natural  land¬ 
marks  which  are  visible  at  considerable  distances.  General  charts  of  the 
coasts  are  nautical  charts  at  scales  from  1:100,000  to  1:600,000.  They  arc 
designed  to;  coastal  navigation  when  a  vessel's  course  is  well  offshore  but 
while  her  position  can  be  fixed  bv  landmarks,  lights,  buov  ,  and  character  1st  is 
soundings.  Coastal  charts  are  nautical  charts  at  sca'es  from  1:30,000  to 
1:100,000.  rhev  are  intended  for  close  coastal  navigation  inside  outlying 
reefs  and  shoals ,  for  use  in  entering  hays  and  harbors  of  considerable  si.-c, 
and  for  navigating  the  larger  inland  waterways.  harbor  charts  are  nautical 
charts  .*(  scales  larger  than  1:  SO, 000;  th«*  scale  depends  on  the  sire  and 
importance  of  the  harbor  and  the  number  and  kinds  of  dangers  existing.  Those 
charts  are  intended  for  navigation  in  harbors  and  smaller  waterways,  and  for 
anchorage.  brail  craf t  charts  are  nautical  charts  at  scales  of  1: SO, non  and 
larger  which  are  .designed  for  casv  reference  and  plotting  in  the  limited  space 
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available  aboard  small  craft.  They  emphasize  small-craft  detail,  including 
large  scale  inserts  of  small  boat  harbors;  tide,  current  and  weather  data, 
whistle  signals,  marina  facilities,  anchorages,  courses  and  distances. 

Worldwide  coastline  coverage  of  nautical  charts  of  1:75,000  or  larger  is  ies 
than  25  percent.  Coastline  coverage  at  scales  of  1:75,000  to  1:600,000  is 
80  percent.  Only  for  scales  of  1:600,000  and  smaller  is  worldwide  coverage 
complete.  Of  the  approximately  2,500  harbor  charts  needed  worldwide,  an 
estimated  30  percent  are  considered  acceptable  (fair  or  better)  for  use,  55 
percent  need  revision  and  15  percent  are  nonexistent. 

The  publishing  frequency  of  nautical  charts  by  C&GS  varies  from  every  three 
months  (New  York  Harbor  chart)  to  every  four  years  (remote  portions  of  Alaska). 
Some  special  nautical  charts  and  some  small  scale  charts  are  published  even 
less  frequently.  NAVOCEANO  charts  are  published  at  irregular  intervals  depend¬ 
ing  on  stock  levels  and  the  number  of  corrections.  A  new  edition  is  prepared 
when  correrHons  are  too  numerous  or  too  extensive  to  be  reported  in  the  weekly 
Notice  to  Mariners. 

Nautical  charts  are  dated  for  corrections  added.  A  new  edition  obsoletes  all 
previous  printings.  Corrected  (new)  prints  and  reprints  include  all  changes 
published  to  the  print  date  in  the  Notice  to  Mariners  since  the  preceding  issue 
of  the  chart.  The  date  of  the  last  Notice  to  Mariners  used  is  indicated  on  the 
chart.  Small  craft  charts  are  issued  as  new  editions  annually.  The  delays 
which  occur  in  weekly  Notice  to  Mariners  are  indicated  in  the  discussion  of 
Navigation  Notices. 

These  dates  give  the  user  a  false  impression  of  timeliness  of  the  data  presented 
on  the  nautical  chart.  The  date  indicates  the  latest  date  used.  The  ages  of 
the  source  of  data  are  not  indicated.  For  example,  the  most  recent  hydrographic 
surveys  available  for  use  in  compiling  some  nauti  al  charts  were  made  in  the 
nineteenth  century. 
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Because  of  the  various  scales  and  because  of  the  need  for  navigation  continuity 
nautical  charts  overlap.  One  change  may  affect  as  many  as  six  charts  and  a 
harbor  may  be  shown  on  up  to  four  charts  of  various  scales.  Inis  overlap  or 
duplicate  coverage  has  led  to  omission  or  generalization  of  detail  on  the 
smaller  scale  charts.  Also,  the  Notice  to  Mariners  is  presently  intended  for 
application  to  larger  scale  charts  and  hand  corrections  are  often  not  applied 
to  the  smaller  scale  cha^s. 

The  result  of  this  complicated  chart  correction  policy  is  that  most  users  often 
have  a  misunderstanding  of,  or  are  confused  or  ignorant  about,  the  inadequacies 
of  nautical  charts.  Ninety-nine  percent  (8,300,000  of  8,350,000)  of  the  vessel 
operating  in  U.S.  waters  are  s.,iall  pleasure  boats  and  yachts.  Of  the  operators 
of  these  vessels,  only  a  few  (mostly  U.S.  Power  Squadron  and  U.S.  Coast  Guard 
Auxiliary  members)  have  any  knowledge  of  this  chart  correction  policy  or  the 
limitations  it  places  on  the  usefulness  of  nautical  charts.  There  is  a  need 
for  user  education  and  for  simplification  of  the  chart  correction  policy. 

Navigation  Notices.  Navigation  notices  consist  of  radio  broadcasts,  issues  of 
Local  Notice  to  Mariners  and  Dally  Memorandums.  Radio  broadcasts  include  local 
or  regional  information  of  importance  to  the  safety  of  vessels  at  sea.  This 
includes  the  position  of  ice,  icebergs,  and  derelicts,  and  inadequacy  and 
changes  in  aids  to  navigation.  The  information  is  broadcast  on  receipt  and 
repeated  in  scheduled  broadcasts.  Issues  of  Local  Notice  to  Mariners  and 
Daily  Memorandum  for  local  and  regional  areas  are  published  as  required, 
usually  daily.  They  include  changes  in  aids  to  navigation,  reports  of  channel 
conditions,  cbstructions,  dangers  to  navigation,  the  danger  areas  and  reports 
of  ice,  icebergs  and  derelicts.  Weekly  Notice  to  Mariners  is  a  compilation 
of  navigation  notices  and  is  the  authoritive  source  for  all  changes  to  nautical 
charts,  light  lists,  sailing  directions,  coast  pilo.  and  other  publications 
intended  for  use  in  navigation. 

The  delay  time,  from  a  radio  broadcast  or  publication  of  an  article  in  the 
Local  Notice  to  Mariners  and  the  Daily  Memorandum,  until  the  publication  of 
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the  broadcast  or  article  in  the  weekly  Notice  to  Mariners  is  four  to  eight 
weeks.  For  changes  from  foreign  sources,  the  delay  time  from  the  occurrence 
to  publication  in  the  weekly  Notice  to  Mariners  has  been  as  long  as  one  yearf 
however,  such  an  extensive  delay  is  rare. 

It  is  possible  that  long  periods  can  occur  during  which  a  United  States  chart 
of  a  foreign  area  cannot  be  corrected  for  changes.  When  a  new  edition  ox  a 
foreign  chart  is  issued,  no  notices  are  prepared  by  the  foreign  country. 

United  States  charts  covering  the  same  area  are  made  obsolete  by  the  iSew  edition 
until  it  is  inspected  for  changes  by  the  U.S.  charting  agency  and  either  Notice 
to  Mariners  articles  are  prepared  and  published  or  a  new  edition  of  the  U.S. 
chart  is  prepared  and  published. 

Any  delay  in  the  dissemination  of  navigation  warnings  constitutes  a  major  hazard 
to  safety  of  life  and  property. 

Temporary  deficiencies  in  aids  to  navigation  are  not  published  in  the  weekly 
Notice  to  Mariners  when  it  is  known  that  the  defects  will  be  corrected  promptly. 
Also,  the  weekly  Notice  to  Mariners  states:  "The  heavy  black  type  designation 
of  charts  to  be  corrected  before  using  is  an  advisory  service  only  and  in  no 
way  relieves  users  of  the  responsibility  for  correcting  all  reference  charts 
before  they  are  used  for  navigation."  These  statements  about  temporary  defi¬ 
ciencies  and  the  heavy  black  type  confuse  the  user. 

Ocean  Engineering  Reports 

An  ocean  engineering  report  should  contain  concise  summaries  of  a  wide 
variety  of  proven  engineering  information,  and  include  tables  of  useful 
formulae,  coefficients,  etc.  Information  which  should  be  included  exists 
in  a  large  number  of  diverse  and  limited-purpose  engineering  reports 
prepared  by  Federal  agencies,  private  contractors,  and  educational  insti¬ 
tutions.  This  information  should  include  data  on  physical  properties  and 
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performance  histories  (e.g.,  corrosion  and  fouling)  of  ocean  engineering 
materials.  Environmental  design  criteria  information  would  include  average, 
and  25-year,  50-year,  and  100-year  storm  maxima  for  wave  heights  and  period, 
wind  speeds  and  directions,  and  storm  surges;  tsunami  frequencies  and  runup 
data;  average  and  extremes  for  pH,  salinity,  temperature,  and  ice  cover  areas 
and  thickness;  and  long  onshore  currents  and  sediment  transport  information. 

These  reports  would  receive  widespread  usage  in  all  areas  of  marine  engineering 
planning  and  design,  including  offshore  oil  and  mineral  operations,  outfall 
design,  instrument  development,  marine  exploration  planning,  and  the  design  of 
harbor  and  other  shore  facilities.  The  pertinent  engineering  data  must  be 
obtained  from  a  number  of  diverse  and  specialized  reports  and  publications. 

Since  some  of  these  data  are  obtained  for  limited  purposes  there  may  be  only 
original  file  copies;  therefore,  the  collection  of  data  for  use  in  the  reports 
may  be  somewhat  difficult. 

Geological  and  Geophysical  Products 

Priority  products  in  this  category  are  the  various  geological,  geophysical, 
geochemical  and  hydrologic  reports  and  map  series  which  treat  the  deep  oceans, 
the  continental  shelf  areas,  and  the  coastal  and  nearshore  zone.  These  products 
are  generated  by  at  least  twelve  different  organizations  in  four  Federal  agencies 
the  U.S.  Geological  Survey  has  the  broadest  program,  followed  by  the  Environ¬ 
mental  Science  Services  Administration.  Subject  matter  covered  ranges  from 
studies  of  potential  mineral  resources  to  foundation  and  related  engineering 
geological  reports,  to  charts  of  total  magnetic  and  gravity  field  intensity, 
to  basic  research  studies  on  a  host  of  geological,  geophysical,  geochemical, 
and  hydrologic  topics. 


Although  oil  companies  routinely  carry  out  detailed,  proprietary  offshore 
geophysical  exploration  and  mapping  programs,  Federal  Government  preparation 
of  regional  reconnaissance  (1:1,000,000)  and  intermediate  scale  (1:100,000  to 
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1:250,000)  geological  and  geophysical  maps  (particularly  of  previous  unexplored 
areas)  of  the  continental  shelf  would  be  useful  to  offshore  oil  and  mining 
companies . 

Geological  and  Geophysical  Reports.  Geological  and  geophysical  reports  are 
the  basic  information  products  in  this  category  and  are  generally  accompanied 
by  one  or  more  maps,  charts,  and  cross-sections,  as  well  as  a  series  of  tables 
illustrating  representative  observational  data.  Such  reports  normally  are 
regional  to  topical  interpretative  syntheses  of  all  available  data.  Although 
some  are  research  oriented,  many  emphasize  such  applied  topics  as  offshore 
mineral  resources,  seafloor  foundation  characteristics,  regional  geology,  and 
potential  geological  hazards. 

Area  of  coverage  of  a  n  ort  or  map  typically  varies  with  the  subject.  The 
coastal  zone  and  nearshore  areas  have  sporadic  coverage  by  such  reports,  the 
U.S.  continental  shelf  areas  are  covered  by  less  than  20  such  reports,  and 
the  deep  oceans  have  virtually  no  regional  coverage  and  only  a  few  topical 
reports . 

Magnetic  Field  Maps.  These  maps  indicate  contours  of  the  magnetic  variation, 
total  magnetic  intensity,  horizontal  magnetic  intensity,  magnetic  inclination 
(dip),  annual  rate  of  change  of  magnetic  variation  and  total  magnetic  Intensity 
anomaly.  Worldwide  coverage  is  available  at  scale  of  1:39,000,000  and 
1:12,233,000  at  the  Equator  (Polar  charts  are  at  1:10, 000, °00  at  71°  latitude). 
United  States  coverage  is  available  at  1:5,000,000.  Coverage  at  scales  larger 
than  1:5,000,000  is  available  only  for  selected  areas.  A  very  small  percentage 
of  the  larger  scale  maps  are  classified. 

The  present  coverage  and  scale  are  adequate  for  airplane  and  ship  use  in 
correcting  for  magnetic  variation.  However,  the  coverage  at  medium  scales  is 
inadequate  for  offshore  oil  and  mineral  exploration  planning  and  operations. 
Nonsubmarine  contact  charts  (classified)  indicate  the  location  of  magnetic 


July  31,  1969 


IV- 38 


TM- 4023/005/00 


anomalies  and  known  wrecks.  The  precise  location  and  magnitude  of  local  magnetic 
anomalies  i  needed  in  these  charts  for  ASV  operations. 

Gravity  Field  Maps.  These  maps  indicate  contours  of  the  gravitv  field,  gravity 
anomaly  and  deflection  of  the  vertical.  The  gravity  anomaly  is  the  difference 
between  the  observed  gravity  and  the  theoretical  gravity  values  based  on  a 
hypothetical  earth  of  uniform  density  corresponding  to  the  envelope  of  sea 
level.  The  gravity  anomaly  usually  is  either  free  air  anomaly,  corrected  at 
sea  level,  or  the  Bouguer  (density)  anomaly,  corrected  to  sea  level  and  for  the 
affect  of  the  density  of  the  underlying  rocks.  The  gradient  of  the  free  air 
anomaly  determines  the  deflection  of  the  vertical. 

The  only  unclassified  gravity  field  and  gravity  anomaly  maps  available  are 
toe  results  from  a  few  scientific  studies  (e.g.,  Upper  Mantle  Project)  and 
‘'or  three  gravity  ranges.  Near'y  all  gravity  survey  data  and  gravity  data 
products  are  classified. 

Geological  Maps.  '1’hLs  group  of  products  includes  maps  and  charts  which  indicate 
the  surface  and  subsurface  geological  features  of  the  sea  floor:  specifically 
the  composition,  thickness,  and  extent  of  sediment  cove  (bottom  sediment  charts); 
the  stratigraphic  and  strut rural  relations  of  the  bedrock,  geologic  cross 
sections  and  genera.!  i.red  submarine  gradients;  and  seismic,  regions,  earthquake 
sites,  volcano  sites,  and  typical  seismic  reflection  profiles. 

Moderate  scale  geological  mans  (especially  bottom  sedLment  charts)  are  needed 
for  offshore  oil  and  mi".!  g  survey  planning  and  operations,  bottom  sediment 
charts  are  used  in  AJw  planning  and  opera' ions  f v  determining  the  bottom 
reflection  and  acoustic  energy  loss  of  unde.watei  sound  cu*-  to  bottom  character¬ 
istics.  Knowledge  of  the  composition  (particularly  calcium  carbonate  content), 
porosity,  average  diam.ur,  degree  of  cement. ’. t  ion  (rigidity),  and  temperature 
of  the  bottom  sediments  is  nee  ;od  i.  r  'he  design  o<  ocean  otlom  structures. 

Bottom  sediment  charts  are  ol.>o  use  lei  in  bottom  fishing  planting  and  oper  -'ops, 
skin  diving  and  anchoring. 
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Worldwide  coverage  of  bottom  sediments  charts  is  available  at  small  scales 
(1:40,000,000).  Even  at  this  scale,  data  coverage  is  inadequate.  For  example, 
areas  of  the  North  Atlantic  as  large  as  100,000  square  miles  are  not  represented 
by  even  one  usable  sample  analysis.  Data  coverage  for  the  North  Pacific  is 
similar;  for  the  other  oceans  it  is  much  more  sparse.  Coverage  at  larger 
scales  is  available  only  for  selected  areas.  However,  bottom  characteristics 
for  selected  points  are  given  on  nautical  charts. 

Biological  (Fishery)  Products 

Fishery  Statistics  Reports.  These  reports  include  monthly  and  annual  tabula¬ 
tions  of  fisheries  data,  and  an  annual  statistical  digest  of  these  data. 
Information  contained  in  the  reports  may  pertain  to  all  fisheries  in  a  State  or 
region,  including  shell  fish,  or  to  a  single  fishery  of  major  importance.  The 
data  tabulated  include  number  of  fishermen,  vessels,  and  boats;  fishing  gear 
used;  the  volume  and  value  of  the  catch;  the  production  of  fishery  commodities; 
freezing  and  cold  storage  holdings;  and  processing  employment  figures, 
Specialized  data  may  be  included  for  specific  fisheries,  for  example,  catch/ 
effort  data  or  frequency  distribution  of  length.  Fishery  statistics  reports 
are  utilized  by  the  fishing  industry  in  the  planning  and  operations  of  fishing, 
processing,  and  distribution.  They  also  provide  Federal  and  State  fishery 
agencies  with  information  necessary  for  fisheries  management. 

There  are  currently  no  fishery  statistical  reports  on  the  involvement  of  U.S. 
companies  in  international  fish  production,  nor  are  there  reports  on  the  rela¬ 
tive  costs  of  fish  production,  processing  or  marketing  for  foreign  countries 
competing  in  this  lucrative  market.  Without  statistical  reports  containing 
this  information  on  these  factors,  it  is  virtually  impossible  to  assess  the 
economic  value  of  world  fishery  resources  and  to  formulate  U.S.  fishing  policy 
regarding  the  development  of  these  resources.  There  is  a  serious  lack  of 
timeliness  and  completeness  of  the  present  U.S.  fishery  statistical  reports. 
Monthly  reports  on  State  fisheries  are  rarely  published  earlier  than  four  months 
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after  the  month  in  which  they  were  gathered.  Summary  statistics  for  these 
landings  are  not  available  until  well  after  the  end  of  the  year.  Additionally, 
the  Fisheries  Statistics  of  the  United  States  is  currently  lagging  two  years 
behind  in  publication. 

Present  U.S.  fishery  statistical  reports  currently  do  not  report  such  items 
as  incomes  derived  from  fishing,  costs  to  investments  in  vessel  operations, 
costs  of  obtaining  capital,  returns  on  investment,  etc.  Without  these  reports 
no  evaluation  of  the  economic  status  of  our  domestic  fisheries  and  their  re¬ 
lation  to  other  aspects  of  our  economy  can  be  made.  Fishery  statistics  reports 
also  are  needed  to  provide  the  basis  for  development  of  Federal  and  State  policy 
regarding  the  fishing  industry. 

At  the  present  time  only  three  States — California,  Oregon,  and  Washington — 
have  a  reporting  system  for  sportfishing  statistics.  California  collects 
data  from  sportfishing  party  boats  on  all  species  caught,  while  Oregon  and 
Washington  collect  data  only  from  salmon  sportf ishermen.  Without  adequate 
data  on  sportfishing  it  is  impossible  to  assess  the  distribution  of  catch 
between  commercial  and  sportf ishermen.  This  problem  becomes  acute  when  the 
fishery  involved  is  one  that  is  being  overfished,  as  the  division  of  catch 
becomes  a  serious  politicai  issue  between  commercial  and  sportfishing  repre¬ 
sentatives  . 

Fishery  Resource  Atlases.  This  group  of  products  incluJes  charts  depicting 
annual  and  seasonal  distributions  of  species  of  fishes,  mollusks,  and 
crustaceans  of  importance  to  the  fishing  industry.  They  also  depict  seasonal 
movements,  egg  and  larvae  distribution,  and  plankton  and  nutrient  distributions. 

These  products  are  produced  and  utilized  primarily  bv  fishery  scientists,  and 
occasionally  by  fishery  resources  managers.  In  general  the  fisherman  or  pro¬ 
cessor  is  either  unaware  of  their  exist  nee  or  uninformed  as  to  how  thev  might 
be  useful  to  him.  At  the  present  time  no  resource  atlas  exists  that  has  been 
keyed  to  industrial  fishing  needs. 
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Sportfishing  Atlases.  These  products  include  species  and  fishing  grounds  dis¬ 
tribution  maps,  seasonal  movement  charts,  etc.,  similar  to  those  provided  in 
the  fishery  resources  atlases.  This  information  is  supplemented  by  the  addition 
of  items  of  specific  interest  to  the  sportf isherman,  such  as  boating  facilities, 
supplies,  and  services. 

These  products  are  produced  for,  and  utilized  almost  exclusively  by,  the  knowl¬ 
edgeable  recreational  fisherman  ai i  sportfishing  research  agencies.  There  is  a 
need  for  wider  dissemination  of  these  atlases  to  the  public  and  the  occasional 
sportfishei man.  At  the  present  time  the  existence  of  these  atlases  is  not 
generally  known  to  the  public. 


Water  Quality  and  Pollution  Control  Reports 

This  product  group  includes  a  diversity  of  reports  pertaining  to  water  quality 
and  pollution  control  in  coastal  waters,  bays,  and  estuaries.  Included  in 
these  reports  are  the  rt  ;ults  of  studies  of  water  quality  and  related  problems 
for  specific  sites  and  bodies  of  water,  beneficial  use  definitions,  water 
quality  objectives  and  discharge  compliance  reports. 

These  products  are  used  by  local.  State,  and  Federal  agencies  responsible  for 
determining  water  policy  and  enforcing  pollution  regulations.  They  are  of 
importance  to  industrial,  municipal,  and  private  waste  dischargers,  and  shore 
and  coastal  operations  which  may  produce  pollutants.  Because  of  a  lack  of 
adequate  data  concerning  marine  water  quality  and  the  effects  of  various 
effluent  components,  it  is  not  currently  possible,  in  many  cases,  to  define 
adequately  objectives  and  management  procedures. 

With  the  exception  of  specific  outfall  monitoring  reports,  marine  water  quality 
and  pollution  data  products  produced  at  the  present  time  are  issued  on  an 
Irregular  basis.  They  are  generally  highly  specialized  and  have  very  limited 
application  and  usage.  There  is  a  strong  need  for  the  collection  and  analysis 
of  basic  data.  Additional  products  of  a  priority  nature  will  be  derived  from 
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these  data;  however,  it  is  not  possible  at  this  time  to  foresee  the  specific 
nature  and  contents  of  these  products. 

EXCLUDED  DATA  PRODUCTS 

The  products  described  here  are  those  which  did  not  satisfy  the  criteria  of 
criticality  and  unfulfilled  needs,  i.e.,  these  products  did  not  score  high 
on  both  criticality  and  unfulfilled  needs. 


Excluded  Forecasting  Products 

Great  Lakes  Water  Level  Predictions 

This  product  contains  predictions  of  hourly  water  levels  expected  at  stations 
bordering  the  Great  Lakes  and  at  the  connecting  entrances,  locks,  and  canals. 
These  predictions  are  essential  only  to  the  Great  Lakes  shipping  operations 
and  to  the  Great  Lakes  coastal  engineering  operation.  It  was  found  that  merchant 
shippers  operating  deep  draft  vessels,  fishermen,  and  shoreline  residents  are 
satisfied  with  the  existing  products.  For  this  reason  water  level  predictions 
were  excluded  from  the  priority  product  list. 

Routing  Charts  and  Revisions 

Those  charts  show  the  optimum  track  a  vessel  should  follow  in  tiaveling  between 
two  points  1500  miles  or  more  apart.  Predicted  weather  and  sea  state  conditions 
are  the  governing  factors  in  ship  routing.  Revisions  to  routing  charts  are 
bulletins  issued  to  correct  planned  routes  due  to  deviations  between  predicted 
and  actual  Weather  and  sea  state  conditions.  Naval  and  .'STS  routing  is  sat is- 
factory,  and  merchant  vessel  routing  is  accomplished  by  commercial  routing  firms. 
Although  the  methods  employed  by  commercial  ship  routers  are  not  entirely  satis¬ 
factory,  only  Federal  products  are  the  subject  of  this  report, 
product  was  excluded. 


Therefore,  this 
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Iceberg  Advisories 

These  products  are  bulletins  and  facsimile  charts  describing  the  number  of 
icebergs  sighted,  predicted  positions,  and  the  southern  limit  of  their  extent. 
Since  the  beginning  of  the  International  Ice  Patrol  in  1914,  no  ship  has  been 
lost  due  to  an  iceberg  encounter  in  the  patrolled  area  (Grand  Banks  and 
approaches).  Thus  the  advisories  presently  fulfill  all  needs  and  are  therefore 
excluded  from  the  priority  product  list. 

Excluded  Descriptive  Products 

Navigation  Tables  and  Publications 

Navigation  tables  of  primary  interest  to  navigators  include  Azimuth  Tables, 
Tables  of  Distances  Between  Ports,  the  Azimuth  of  Celestial  Bodies,  Astro¬ 
nomical  Navigation  Tables,  and  Loran  Tables.  Most  of  these  products  are 
published  by  the  Naval  Oceanographic  Office.  These  tables  and  publications 
are  used  by  vessels  of  all  types  in  route  planning,  operational  planning,  and 
navigation.  Since  the  users'  needs  are  satisfied  by  the  existing  products, 
this  category  was  excluded  from  the  priority  list. 

Navigation  Supplements 

This  products  group  includes  issues  of  the  Light  List,  Coast  Pilot  and  Sailing 
Pi rec t ions  for  foreign  coasts.  They  include  the  information  which  cannot  be 
conveniently  shown  on  nautical  charts,  e.g.,  harbor  descriptions,  additional 
aids  to  navigation  descriptions,  instructions  for  waterway?  and  harbors,  signal 
systems,  and  pilotage  services. 

These  supplements  are  used  in  navigation  of  vessels  of  all  types.  No  unful¬ 
filled  needs  were  determined  for  this  group  of  products. 
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Nautical  Almanacs  and  Ephemerides 

These  products  include  the  Nautical  Almanac,  the  Air  Almanac,  the  American 
Ephemer is  and  Nautical  Almanac  and  the  Astronomical  Kphemer is ,  all  published 
by  the  U.S.  Naval  Observatory.  All  are  published  annually  except  the  Air 
Almanac,  which  is  issued  three  times  a  year.  They  include  data  concerning  the 
positions  of  celestial  bodies;  times  of  sunrise,  sunset,  moonrise,  moonset,  and 
beginning  and  ending  of  twilight;  sextant  altitude  corrections;  and  other  perti¬ 
nent  astronomical  information. 

The  first  two  p-oducts  listed  are  used  in  ship  and  aircraft  navigation,  respec¬ 
tively,  while  the  latter  two  products,  now  unified,  are  of  primary  interest  to 
astronomers  and  are  too  detailed  for  practical  use  in  navigation.  The  needs 
of  the  users  of  these  products  are  satisfied. 

Standard  Astronomical  Tide  Tables 

These  products  are  published  annually  for  (1)  the  east  coast  of  North  and  South 
America,  including  Greenland,  (2)  the  west  coast  of  North  and  Smith  America, 
including  the  Hawaiian  Islands,  (3)  Europe  and  the  west  coast  of  Africa,  in¬ 
cluding  the  Mediterranean  Sea,  and  (4)  the  ventral  and.  western  Pacific  Ocean 
and  Indian  Ocean.  They  contain  the  predicted  times  and  heights  of  high  and 
low  waters,  for  every  day  in  the  year,  at  primary  stations,  an!  methods  for 
obtaining  prod ' c t  ions  for  secondary  stations. 

Tide  tables  are  utilised  extensively  in  many  operations  in  constat  waters. 

Tidal  information  for  some  remote  parts  of  the  world  i  ->  inadequate  for  naval 
amphibious  operations.  However ,  the  present  product  s  *.a( isf \  the  great 
majority  of  user  needs  and  on  this  basis  astronomical  tide  tables  are  not 
inclu.  )  as  priority  products. 

Tidal  Current  Tables  ana  Charts 

TiJal  current  tables  are  published  annua*.  !v  for  t  number  of  vatervavs  on  the 
Atlantic  Coast  of  North  America  and  the  Pacific  Coasts  of  North  America  and 
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Asia.  These  tables  include  predictions  of  the  times  of  slack  water,  the  times 
and  speeds  of  maximum  flood  and  ebb  currents,  and  methods  for  obtaining  pre¬ 
dictions  for  various  locations. 

Tidal  current  charts  are  published  for  various  United  States  harbors.  These 
charts  depict  the  direction  and  speed  of  the  tidal  current  for  each  hour  of 
the  tidal  cycle,  and  are  intended  for  use  with  the  tidal  current  tables. 

These  products  are  used  for  navigation  purposes  and  also  have  value  in  coastal 
operations  and  water  pollution  control  activities.  There  exists  a  minor  need 
for  greater  detail,  but  the  products  are  satisfactory  for  most  purposes. 

Meteorological  Reports 

This  group  of  products  consists  of  a  number  of  long  term  meteorological  reports 
exclusive  of  climatological  atlases;  including,  for  example,  meteorological 
journals.  World  Meteorological  Organization  (W>  >)  documents,  instrumentation 
reports,  and  observer's  handbooks. 

These  reports  are  used  in  forecasting  technique  development,  in  marine  weathei 
forecasting,  and  in  marine  observations.  Time  delays  in  their  preparation  and 
publication  are  considered  to  be  a  minor  problem.  No  major  unfulfilled  needs 
exist . 

METHODOLOGY  EMPLOYED  FOR  SELECTION  C*  PRIORITY  DATA 

The  methodology  employed  for  the  selection  of  priority  data  is  identical  to 
that  employed  for  the  selection  of  priority  data  products  with  the  following 
except  ions : 

•  The  criticality  of  data  parameter  groups  was  evaluated  with 
respect  to  their  significance  to  national  security  activities 
and  in  marine  research,  development  and  planning.  Whereas 
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the  primary  emphasis  in  the  delineation  of  priority  products 
was  on  their  significance  to  the  operations  and  activities 
of  important  users  of  marine  products,  e.g.,  merchant  mariners, 
commercial  fishermen  and  recreational  boaters,  the  delineation 
of  priority  data  parameter  groups  was  based  on  the  significance 
of  the  data  in  increasing  knowledge  of  the  marine  environment. 

•  The  user  of  data  in  studies  for  research,  development  and  plan¬ 
ning,  e.g.,  ocean  circulation,  was  considered  rather  than 
operational  applications,  e.g.,  marine  weather  forecasting, 
as  was  the  case  for  data  products.  The  studies  included  in 
the  delineation  of  priority  data  and  their  relationship  to  the 
data  parameter  groups  are  shown  in  Table  II-l. 

A  large  number  of  marine  data  parameters  have  been  identified  during  this  study. 
From  these,  182  parameters  were  selected  as  being  representative  of  the  major 
measurements  obtained  in  marine  and  marine-related  activities.  This  list  is 
not  to  be  considered  as  all-inclusive,  but  rather  as  highly  representative  of 
the  data  utilized  by  marine  users.  In  order  to  provide  a  more  manageable 
number  of  data  categories,  this  list  of  parameters  was  subdivided  into  36 
parameter  groups  by  subject  area  (e.g.,  Tides,  Radioactivity,  Geophysical 
Measurements,  etc.).  These  parameter  groups  were  then  organized  into  eight 
data  types  by  research,  development,  and  planning  areas.  The  data  types  are: 

(1)  Physical  Data,  (2)  Chemical  Data,  (3)  Geological  and  Geophysical  Data, 

(4)  Biological  and  Fishery  Data,  (5)  Meteorological  Data,  (6)  Pollution  Data, 

(7)  Engineering  Data,  and  (8)  Other  Data.  These  data  are  indicated  in  Table 
IV-5 . 

The  data  parameter  groups  were  then  analyzed  to  determine  (1)  their  use  in  the 
production  of  priority  data  products,  and  (2)  the :  criticality  in  the  conduct 
of  research,  development  and  planning  studies.  The  results  of  this  analysis 
are  summarized  in  Table  IV-6.  The  data  parameter  groups  which  are  required  to 
produce  a  priority  product  are  classified  as  priority  data.  The  relationship 
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TABLE  IV- 5 

MARINE  DATA  TYPES,  PARAMETER  GROUPS,  AND  PARAMETERS 


PHYSICAL 


a.  Pressure.  Temperature,  Density 
Pressure 

Water  column  temperature 
Sea  surface  temperature 
Water  density 

b.  Currents 
Direction 
Velocity 

c.  Tides 
Water  level 
Tidal  period 
Tidal  height 
Internal  tide 

d .  Waves 

Wave  length 
Wave  period 
Wave  height 
Wave  direction 


d.  Waves  (Cont'd.) 

Wave  Surge 
Explosive  waves 
Tsunami  wave  records 
Long-period  oscillations 
Internal  wave  parameters 

e.  Swell.  Surf 

Swell  period,  height,  direction 
Surf  conditions 

f.  Drift  Measurements 

Drift  bottle  position. 

Swallow  float  position 
Seabed  drifter  position 

g.  Fresh  Water  Inflow/Wa*~er  Exchange 

h.  Mixing  Parameters 

Variances  in  distribution  of  spread 
Diffusion 


CHEMICAL 


a.  Salinity 

b.  Nutrients 
Nitrates 
Nitrites 
Phosphates 
Silicates 
Ammonia 

Dissolved  organics 
Trace  elements 

c.  Buffer  System 
pH 

Alkalinity 
Carbonates 
Carbon  dioxide 


d.  Dissolved  Gases 
Oxygen 

Helium 

Hydrogen  sulfide 

e.  Radioactivity 
Carbon-14 
Cesium-137 
Strontium-90 
Tritium 

f.  Isotopic  Ratios 
Oxygen-16/18  ratio 
Hydrogen/Deuterium  ratio 

g.  Elements 
Concentration 
Chemical  Form’ 
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TABLE  IV- 5  (CONI' D) 

MARINE  DATA  TYPES,  PARAMETER  GROUPS,  AND  PARAMETERS 


GEOLOCICAL  AND  GEOPHYSICAL 


a.  Rock  or  Sediment  Samples 
Cores 

Dredges 
Drill  cores 

Suspended  sediment  in  water 
Airborne  dust 

b.  Rock  or  Sediment  Descriptions 
Composition:  mineralogy, 

chemical  &  faunal 
Texture 

Structures  (minor) 

Color 

Mass  physic*  '  properties 
Porosity 

Acoustic  velocity 

Permeability 

Geotechnical  properties 

"6  leg 

SP  log 

Resistivity 

Mass  chemical  properties 
pH 
Eh 


b.  Rock  or  Sediment  Descriptions  (Cont'd.) 
Age 

Bios t rat i graphic 

Isotopic 

Magnetic 

c.  Sedimentary  Processes 
Transport 
Deposition 

Settling  rate  and  concentration 
of  suspended  sediments 
Geochemical 

d.  Depth 

e.  Bottom  Photographs 

f.  Geophysical  Measurements 
Heat  flow 

Seismic  reflection 
Seismic  refraction 
Seismic  velocities 
Magnetics 
Gravity 

Seismograms,  epicenters 
Seismicity 


BIOLOGICAL  AND  FISHERY 


Population  Biology 

a.  Specimen  Holdings 

b.  Taxonomic  Position 

c.  Occurrence  and  Abundance 
Geographical 
Horizontal 

Vertical 

Seasonal 

d.  Primary  Productivity  Parameters 
Pigments 

Biochemical  analysis 
Organic  Carbon 
uptake 

Bioassays 

e.  Collection  Data 
Plankton  tows  and  hauls 
Nekton  tows  and  hauls 
Bottom  tows  and  hauls 
Midwater  tows  and  hauls 

f.  Migration  and  Movements 

g.  Age,  Growth  &  Mortality 


Experimental  Biology 

a.  Comparative  Physiology 
Tolerances  and  regulation  of 

internal  environment 
Sensory  physiology 
Metabolism 
Neurophysiology 
Diving  physiology 

b.  Behavior 
Learning 

Reproductive  behavior 
Biological  rhythms 

c_.  Pop ulatlon  Genetics 

d.  Endocrinology 
Seasonal  cycles 
Reproductive  cycles 


July  31,  1969 


IV-49 


TM-4023/005/00 


TABLE  IV- 5  (CONT'D) 

MARINE  DATA  TYPES,  PARAMETER  GROUPS,  AND  PARAMETERS 


METEOROLOGICAL 


a.  Air  Characteristics 
Temperature 
Pressure 
Humidity 
Precipitation 
Visibility 

b.  Winds 
Speed 
Direction 


c.  Clouds 
Type 
Cover 
Altitude 

d.  Heat  Budget 
Insolation 
Reflectivity 
Albedo 

^jtgoing  radiation 

Evaporation 

Condensation 

e.  Remote  Sensing 


POLLUTION 


a.  Chemical  Pollutants 
Nutrients 

Oil  -  grease 
Industrial  chemicals 
Detergents 
Pesticides 
Tetraethyl  lead 

b.  Heat  and  Radioactivity 
Waste  heat 
Radioactive  waste 


c.  Microbial  Pollutants 
Coliform  bacteria 
Fecal  coliform  bacteria 
Fecal  streptococci  bacteria 
Pathogens 

Viruses 

Organic  nitrogen 

d.  Other  Solid  Wastes 


ENGINEER 


a.  Wave  Characteristics  c.  Current  Conditions 

Wave  forces 

Wave  run-up  d.  Engineering  Properties  of  Bottom 

Wave  refraction,  reflection, 

diffraction  c.  Sediment  Transport  &  Coastal  Erosion 


Wind  Forces 


Behavior  of  Materials 
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TABLE  IV-5  (CONT'D) 

MARINE  DATA  TYPES,  PARAMETER  GROUPS,  AND  PARAMETERS 


OTHER  DATA  TYPES 

a. 

Acoustics 

c . 

Optics  (Cont'd.) 

Sound  velocity 

Refraction 

Frequency 

Radiance 

Absorption 

Polarization 

Intensity 

Transmission 

Range 

Attenuation 

Sources 

Transparency 

b. 

Electromagnetics 

d. 

Sea  Ice 

Conductivity 

Ice  drift  direction 

Dielectric  constant 

Ice  drift  speed 

Attenuation 

Ice  deterioration 

Ice  detection 

c. 

Optics 

Ice  concentration 

Color 

Iceberg  shape 

Absorption 

Ice  distribution 

Scattering 

Reflection 

e. 

Biomedicine 

Data  Normally  Recorded 

Ship 

Geographic  location 

Cruise 

Depch 

Project  &  manager 

Sea  state 

Ship  heading  and  speed 

Weather  conditions 

Time 

Other 
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TABLE  IV-6 

RESULTS  OF  DATA  PARAMETER  GROUP  ANALYSIS 
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of  these  data  to  priority  products  is  Indicated  in  Table  IV  7.  Other  categories 
which  are  not  required  for  the  production  of  priority  products  are  also  desig¬ 
nated  as  priority  data  because  they  are  essential  for  the  conduct  of  import, 
marine  studies. 

It  should  be  noted  that  ancillary  information  normally  included  in  the 
specification  of  acquired  data  (e.g.,  location,  depth,  time,  sea  state, 
cruise,  etc.),  are  defined  as  a  component  of  standardized  data  collection 
procedures.  These  ancillary  data  are  not  directly  pertinent  to  the  analysis. 

In  the  following  discussion  priority  data  will  be  considered  within  each  data 
type  and  will  include  examples  of  use  and  unfulfilled  needs. 

PRIORITY  DATA  TYPES 
Physical  Data 

Physical  oceanographic  data  measurements  are  those  which  provide  information 
describing  the  physical  state  and  physical  processes  of  oceans,  lakes,  and 
estuaries  and  their  boundaries.  Virtually  all  oceanographic  investigations 
include  some  physical  data  measurements.  The  study  of  ocean  circulation, 
which  is  fundamental  to  military  and  non-military  maritime  operations  as  well 
as  to  a  general  understanding  of  the  oceans,  utilizes  measurements  of  water 
pressure  (i.e.,  depth),  temperature,  and  density;  and  of  current  direction  ard 
speed;  of  drift  indicators;  and,  in  some  cases,  involves  observations  of 
freshwater  inflow,  exchange,  and  mixing  parameters  with  open  bodies  of  water. 
Pollution  studies  currently  underway,  and  those  to  be  conducted  in  the  future, 
will  require  physical  data  because  of  the  influence  of  physical  oceanographic 
phenomena  on  the  dissemination  and  assimilation  of  pollutants. 

All  except  one  o!  the  parameter  groups  which  comprise  the  physical  data  type 
are  required  for  the  produet  ion  of  at  least  one  and  in  some  cases  many  of  the 
priority  data  products.  The  most  obvious  requirements  are  for  those  produets 
which  describe  or  predict  the  physical  state  of  the  ocean  waters  (e.g.,  thermal 
structure  forecasts,  sea  surface  temperature  charts,  wave  and  swell  charts, 
water  column  properties  atlases,  etc.). 
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TABLE  IV-7 

CORRESPONDENCE  BETWEEN  PARAMETER  GROUPS  AND  DATA  PRODUCTS 


|  OATA  TYPE 

PHYSICAL 

CHEMICAL 

_ 

GEOLOGICAL  AND 
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DATA  PRODUCTS 

REQUIRING  , 

PARAMETER 

GROUPS  1 

|  PRIORITY  SHORT-LIFE  ‘‘RODUCTS 

1 

HEMISPHERIC  W:  <THER  CHARTS 

X 

2 

W*  E  HEIGHT  FORECASTS 

X 

X 

3 

LONG  RANGE  WEATHER  FORECASTS 

X 

4 

COASTAL  WEATHER/WAVE  FORECASTS 

X 

X 

X 

X 

5 

HIGH  SEAS  WEATHER  FORECASTS 

X 

6 

TIDE  WARNING  BULLETINS 

X 

X 

X 

X 

7 

TROPICAL  CYCLONE  ADVISORIES 

X 
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SURF  FORECASTS 
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imagery  products 

II 

ICE  FORECASTS 
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SEA  SURFACE  TEMP  CHARTS 
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Physical  data  are  perhaps  the  most  universally  used  type  of  marine 
measurements.  For  this  reason  their  classification  in  the  priority 
parameter  group  is  warranted. 

In  spite  of  the  widespread  collection  and  use  of  these  data,  there  exist 
significant  voids.  For  example,  complete  descriptions  of  the  world-ocean 
currents  do  not  exist,  either  on  an  ephemeral  or  average  basis;  wave,  swell, 
and  surf  data  are  available  from  some  areas,  but  open-ocean  records  required 
for  wave  studies,  for  sediment  transport  investigations,  and  for  engineering 
purposes  are  seriously  limited.  The  few  drift  measurements  which  have  been 
made  have  been  taken  in  limited  areas,  so  that  their  use  in  circulation  and 
diffusion  studies  is  severely  restricted;  and  data  on  material  and  energy 
exchange  between  the  sea  surface  and  the  atmosphere  are  sparse  and  not 
sufficiently  accurate.  Limited  geographic  coverage,  few  synoptic  and  time- 
series  records,  and  inaccurate  measurements  are  major  deficiencies  which 
adversely  affect  the  usefulness  of  much  of  the  physical  data. 

Chemical  Data 

The  data  parameter  groups  in  this  category  are  those  which  describe  the 
inorganic  and  organic  chemical  constituents  of  marine  waters.  Chemical 
measurements  relating  specifically  to  waste  assimilation  are  included  in 
pollution  data,  chemical  descriptions  of  bottom  sediments  are  included  in 
geological  and  geophysical  cUta,  and  additional  chemical  data  are  included 
in  the  primary  productivity  parameter  group  under  biological  and  fishery 
data. 

The  parameter  groups  comprising  the  Chemical  Data  ategory  provide  a  more 
generalized  decryption  of  the  chemical  composition  of  marine  waters  and  the 
marine  environment.  Salinity  data  are  required  for  the  preparation  of 
water  column  properties  atlases,  nautical  charts,  and  bathymetric  maps. 
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Dissolved  gases  data  are  also  essential  for  water  column  properties  atlases. 
None  of  tlie  other  data  parameter  groups  of  the  chemical  data  type  are  required 
for  the  product !"n  of  priority  data  products;  however,  all  chemical  data  are 
utilized  in  marine  studies.  With  the  exception  of  the  elements  group,  the 
data  are  of  broad  interest  and  application  and  are  included  as  priority  data. 
The  limited  importance  of  data  pertaining  to  specific  elements,  and  the  use 
of  these  data  in  onlv  specialized  research  studies  resulted  in  the  exclusion 
of  this  group  from  priority  data  classification. 

There  are  unfulfilled  needs  in  salinity  measurements  for  improved  accuracy 
(up  to  the  current  claimed  level  of  +  0.003° foo)  in  the  deep  waters  of 
extensive  areas  where  new  instruments  have  not  yet  been  used  (Arctic  Ocean, 
central  Indian  Ocean,  western  equatorial  Pacific,  southern  Atlantic);  and 
for  increased  observations  in  some  shallow  areas  of  the  ocean  where  winter 
data  are  lacking.  Studies  of  the  seasonal  effects  of  evaporation  and 
precipitation,  the  contribution  of  salinity  to  the  vertical  density  structure, 
and  the  deep  thernohaline  circulation  all  require  improved  accuracy,  increased 
overage,  and  more  detailed  observations . 

The  general  structure  of  the  oceans  with  respect  to  major  nutrients  is  known 
verv  we  1 1  for  phosphates,  but  less  well  for  silicate:,  rather  poor l v  for 
nitrates,  and  hardly  at  all  tor  ammonia.  The  last  two  are  of  paramount 
importance  in  governing  the  quantity  and  quality  of  the  plankton  ami  for 
monitoring  pollution  and  the  processes  at  aquaculture.  v  great  deal  more 
detailed  coverage  is  reeded,  in  combination  with  s  ime.l  taneous  measurements 
of  the  plankton  in  the  esiphott'-  zone. 

further  informal  ion  concerning  the  carbon  dioxide  (carbonate,  h  sen  Donate , 
etc.  1  content  of  sea  water  will  onlv  bo  valuable  if  obtained  with  high 
precision.  Such  ini  ormat  i  op.  would  augment  measurements  of  oxygen  and 
salinity  its  delineating  water  masses,  and  w.»« .  <;  be  of  value  :n  research 
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aimed  at  a  better  understanding  of  atmospheric  and  oceanic  circulation  and 
exchange.  The  analysis  of  sediments  for  carbonates  and  the  carbon  isotope 
ratios  observed  in  carbonates  is  of  value  to  geochemists  in  establishing 
conditions  or  sedimentation. 

The  unfulfilled  needs  for  data  on  dissolved  gases  include  those  for  nitrogen 
and  the  noble  gases  for  use  in  general  studies  of  the  deep  circulation,  and 
for  the  non-conservative  gases  (oxygen  and  carbon  dioxide)  in  biological 
studies.  Data  on  the  conservative  gases  are  extremely  limited.  Data  on 
gases,  such  as  oxys  ,  which  exchange  rapidly  with  the  atmosphere  are  useful 
in  studies  of  air-sea  interaction  and  the  vertical  structure  of  the  oceans. 

Data  on  those  gases  that  exchange  more  slowly,  such  as  carbon  dioxide,  are 
useful  in  studies  of  upwelling. 

Natural  radioactivity  is  still  being  used  to  measure  turnover  rates  and  other 
geochemical  parameters,  largely  by  using  ionium-thorium  and  potassium-argon 
ratios;  information  relating  to  the  rate  of  diffusion  from  sediments  can  be 
obtained  by  radium  analyses;  and  tritium  and  carbon- 14  data,  which  give 
information  about  oceanic  circulation  and  mixing,  continue  to  be  of  major 
inter*. . st . 

Separate  independent  collections  of  chemical  data  exist  in  the  marine  research 
community,  such  as  those  at  the  Scripps  Institution,  Woods  Hole  Oceanographic 
Institution,  the  I'niversity  of  Washington,  and  others.  Physical  data  col¬ 
lections  also  Include  related  chemical  information.  A  centralized  collection 

point  of  chemical  data — correspond ing  to,  say,  the  National  Oceanographic  Data 
Center  (NODC)  physical  oceanography  data  base — could  serve  the  specialized  and 
interdisciplinary  needs  of  marine  data  users  on  a  national  scale.  The  establish¬ 
ment  of  a  national  chemical  data  base  is  considered  to  be  an  unfulfilled  need. 
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Geological  and  Geophysical  Jjata 

The  data  parameter  groups  in  this  category  are  those  which  describe  the 
geological,  geochemical,  and  geophysical  characteristics  of  ocean  basins, 
continental  shelves,  and  shorelines,  and  the  dynamic  processes  which  affect 
the  crustal  structure  and  seafloor  geomorphology.  Data  parameter  groups 
included  in  this  category  are  fundamental  to  almost  all  types  of  oceanographic 
studies  and,  with  the  exception  of  sedimentary  processes,  are  required  for 
the  production  of  a  number  of  priority  products  including:  bathymetric  maps, 
hydrographic  smooth  sheets,  nautical  charts,  navigation  notices,  ocean 
engineering  reports,  geological  and  geophysical  reports,  gravity,  magnetic, 
and  related  geophysical  maps,  geological  and  bottom  characteristics  maps, 
and  fishery  and  sportfishing  atlases.  Since  the  sedimentary-processes  data 
are  required  for  studies  of  major  significance,  all  of  the:  geological  and 
geophysical  parameter  groups  are  classified  as  priority  data. 

The  major  unfulfilled  need  in  the  rock  or  sediment  sample  parameter  group  is 
for  a  system  of  master  indexing  which  will  inc^de  auxiliary  data  specifying 
the  source  of  a  sample,  its  location,  and  the  status  of  processing  and 
analysis  of  a  sample.  Rock  or  sediment  descriptive  data  consist  of  the 
qualitative  and  quantitative  information  derived  from  the  analysis  and  studv 
of  the  samples.  A  precise  summary  of  this  information  should  accompany  the 
basic  sample  citation  in  the  Master  Index  in  a  format  similar  to  that  of 
the  U.  S.  Geological  Survey  (USGS)  and  Woods  Hole  Oceanographic  Institution 
(WHO I )  marine  geology  data  file.  The  NODC  bottom  sediment  data  files  (with 
information  on  about  ..5,000  samples)  constitute  a  suitable  basic  frame¬ 
work  for  tin?  development  of  a  Master  Index. 

Data  concerned  witli  sedimentary  processes  such  as  erosion,  transport,  and 
deposition  are  particularly  vital  in  the  design  of  offshore  facilities  such 
as  drilling  platform  foundations,  pipelines,  and  ocean  outfall  systems. 
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Another  unfulfilled  need  is  for  an  index  or  inventory  of  current  studies 
including  location,  organizations  making  the  studies,  equipment,  and  tech¬ 
niques.  Another  is  the  requirement  by  the  offshore  mining  industry  for 
research  and  data  which  would  facilitate  the  control  of  dredge  tailings  in 
offshore  operations.  Virtually  no  statistical  data  exist  on  the  distribution 
of  placer  minerals  within  an  ore  body;  data  of  this  type  are  critical  to  the 
design  of  mining  equipment. 

Depth  data,  indicating  the  seafloor  topography,  are  basic  input  for  the 
production  of  bathymetric  maps  and  charts.  As  an  indication  of  the  vol¬ 
uminous  nature  of  such  dat  i,  the  Naval  Oceanographic  Office  (NAVOCEANO) 
bathymetric  files  contain  more  than  40  million  soundings  and  receive  input 
at  the  rate  of  some  3.7  million  soundings  per  year  With  the  development 
of  sophisticated  bottom  topography  submarine  navigation  systems,  the 
requirement  has  increased  for  detailed  bathymetric  charts  of  extensive 
ocean  areas.  Accordingly,  there  is  a  major  need  for  such  bathymetric  data 
from  most  of  the  more  remote  ocean  areas  of  the  world  (e.g.,  portions  of 
the  Pacific,  much  of  the  Indian,  and  most  of  the  southern  oceans). 

Marine  geophysical  instrument  systems  (e.g.,  seismic  reflection  and  refraction, 
magnetometer,  scintillometer,  and  gravimeter)  produce  enormous  volumes  of 
analog  and  digital  data.  For  example,  NAVOCEANO  ship-borne  magnetometer 
systems  generate  some  two  million  data  points  per  year,  and  their  gravimeter 
program  generates  460,000  observations  per  year.  A  single  Coast  and  Geodetic 
Survey  offshore  gravity  survey  produced  nearly  a  thousand  sea  surface  gravity 
readings  and  90  seafloor  readings. 

In  some  instances,  such  as  the  NAVOCEANO  Marine  Geophysical  Survey  Program,*- 
funds  were  available  for  collection,  compilation  of  data,  and  for  specialized 

Sj.S.  Naval  Oceanographic  Office  Marine  Geophysical  Survey  Program  1967-1968; 
Western  North  Atlantic  and  Eastern  and  Central  North  Pacific  Oceans,  July, 
1967.  Contract  N62306-1688  with  Alpine  Geophysical  Associated,  Inc.,  Norwood, 
N.  J.  Contract  N62306C-1687  with  Texas  Instruments,  Dallas,  Texas,  for  the 
Eastern  North  Atlantic;  Contract  N62306-2020  for  the  Western  North  Pacific 
with  Alpine  Csophysical  Associates. 
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interpretation,  but  not  for  detailed  analysis,  even  though  the  data  have 
potential  for  major  advances  in  the  understan  ' ' ng  of  the  ocean  bottom. 

Another  unfulfilled  need  is  a  master  indexing  of  geophysical  programs  which 
specify  location,  equipment,  and  sponsors. 

Biological  and  Fishery  Data 

There  are  three  subtypes  of  data  included  within  this  category:  population, 
fishery  statistics,  and  experimental  data.  The  first  suatype  is  composed  of 
parameter  groups  which  describe  the  geographic  distributions  of  marine  orga¬ 
nisms,  the  ecology  of  species  and  populations,  environmental  data,  and  the 
structure  of  populations  of  marine  organisms.  These  parameter  groups  include 
the  very  important  derived  biological  information  required  for  military 
operations;  i.e.,  scattering  layer  composition  and  migrations,  marine  foulers, 
bioluminesence  sources  and  distributions,  and  biological  noise  sources  and 
distributions , 

Specimen  holdings  consist  of  preserved  organisms  (in  some  cases  living  cul¬ 
tures)  obtained  during  collecting  trips  and  detailed  collection  data.  These 
specimens  provide  the  authoritative  source  of  information  for  studies  con¬ 
cerned  with  taxonomy,  distribution,  and  related  subjects.  They  provide  the 
ultimate  source  of  data  for  fishery  and  sportfishing  atlases.  Unfulfilled 
needs  include  increased  accessibility  of  the  collections  and  increased  docu¬ 
mentation  of  the  collections.  An  index  of  available  collections,  or  the 
publication  of  collection  catalogs,  is  desirable. 

Taxonomic  data  are  required  for  all  biological  studies  and  analyses.  The 
occurrence  and  abundance  of  species  of  interest  is  also  information  of 
importance  in  studies  of  biogeography,  marine  productivity,  life  cycle 
studies,  and  population  studies.  The  data  in  this  group  are  either  scattered 
in  technical  publications,  unpublished,  or  published  long  after  the  obser¬ 
vations  are  taken.  Timely  cataloging  of  these  data  would  resolve  tills 
p rob  1 om . 
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The  Primary  Productivity  Parameter  Group  contains  the  most  fundamental  marine 
biological  data,  since  these  parameters  determine  the  overall  bioproductivity 
of  the  region  under  study.  The  production  of  fish  and  other  organisms  of 

potential  economical  value  is  a  direct  function  of  primary  production  by 
algae,  the  base  of  the  food  chain.  These  data  are  also  important  in  the 
water  quality  and  pollution  control  area  since  waters  which  receive  wastes 
are  enriched  with  the  basic  nutrients  for  primary  producers.  The  assimil¬ 
ative  capacity  of  a  body  of  water  is  determined  largely  by  the  concentration 
of  these  nutrients.  The  major  unfulfilled  need  in  this  area  is  for  a  more 
accurate  and  direct  means  of  measuring  primary  productivity  in  a  body  of 
water.  Other  needs  are  for  an  increase  in  the  quantity  of  seasonal  data  and 
the  development  of  data  bases  for  these  data. 

Collection  data  include  collection  methods,  depth,  locality,  season,  time  of 
day,  associated  biota,  etc.  These  data  also  require  cataloging.  Migration 
and  movement  data  are  important  for  fishery  studies  of  population  dynamics, 
as  are  data  concerning  age,  growth,  and  ortality. 

Fishery  statistics  of  an  economic  nature  are  collected  on  landings,  receipts, 
supplies,  prices,  imports,  holdings,  movements  of  fish  and  fish  products  in 
local  areas,  and  market  conditions  and  fishery  developments  in  the  U.  S.  and 
foreign  countries.  Economic  fishery  statistics  are  utilized  by  the  fish 
processing  and  distributing  industry  for  routine  economic  studies  in  their 
daily  business  operations  and  for  the  conduct  of  research  studies  of  the 
fishing  industry.  The  same  data  are  used  in  establishing  Federal  fishing 
policy  and  programs. 

Statistics  on  catch,  fishing  effort,  gear  type,  vessel  characteristics, 
ta88ing»  morphometries,  sex,  spawning,  and  serology  are  of  particular 
importance  to  fishery  research.  Fishery  statistics  are  used  by  fishery 
scientists  for  the  development  of  population  dynamics  models  for  determining: 
(1)  the  effects  of  fishing  on  fish  populations;  and  (2)  the  maximum  sustained 
yield  possible  while  maintaining  the  resources  at  their  optimum  level. 
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I'nfulfilled  needs  regarding  fishery  statistics  are  summarized  below: 

•  Lack  of  fishery  statistics  on  the  involvement  of  U.  S. 
companies  in  international  fish  production,  processing  and 
marketing . 

•  Lack  of  statistics  on  foreign  fish  production,  processing 
and  marketing. 

•  Lack  of  timeliness  in  collection,  processing  and 
distribution  of  fishery  statistics. 

•  Lack  of  completeness  of  statistics  (i.e.,  no  data  on  in¬ 
comes,  investments,  operating  costs,  etc.). 

•  Lack  of  integration  of  daily,  weekly  and  monthly  fishery 
statistics  with  other  pertinent  fishery  information,  such 
as  fishing  fleet  activities  and  long  term  market  trends. 

•  Lack  of  statistics  on  sportf isheries . 

The  third  data  subtype  (experimental)  includes  parameter  groups  which  are 
of  interest  primarily  to  the  experimental  biologist.  None  of  these  groups 
are  required  for  the  production  of  priority  products.  Comparative  physiology 
data  are  concerned  with  the  physiological  systems  of  differing  species,  be¬ 
havioral  data  (as  distinguished  from  migration  and  movement  data)  are  con¬ 
cerned  with  instinctive  and  conditioned  responses  in  relation  to  environmental 
demands,  population  genetics  data  are  used  for  the  study  of  fish  population 
dynamics,  and  endocrinology  data  are  concerned  with  the  hormonal  systems  of 
various  species.  Since  all  of  these  data  parameter  groups  are  of  almost 
exclusive  interest  to  research  projects,  and  the  data  are  collected  for 
very  specific  and  limited  purposes,  none  were  included  as  prioritv  data. 
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Meteorological  Data 

The  data  parameter  groups  in  this  category  include  those  which  describe 
weather  conditions  over  ocean  and  coastal  areas.  Most  of  these  data 
are  collected  on  a  synoptic  basis  and  priority  meteorological  and  climat¬ 
ological  products  are  derived  from  the  synoptic  data.  Air  characteristics 
including  cloud  and  wind  data  are  basic  for  the  production  of  analyses  and 
prognoses,  and  are  also  used  for  wave  height  forecasts,  surf  forecasts, 
and  storm  surge  advisories.  Heat  budget  data  are  used  primarily  in  long 
range  forecasting. 

Remotely  sensed  data  from  satellites  are  used  principally  as  a  valuable 
adjunct  in  weather  forecasting  (in  the  location  of  large  scale  weather 
systems  and  associated  fronts,  for  example)  and  are  therefore  included  as 
meteorological  data.  Recent  technological  developments  in  remote  sensing 
from  satellites  indicate  the  development  of  practical  data  gathering 
techniques  in  other  areas,  including  mineral  signature  identification, 
sea  surface  temperatures,  sea  state  conditions,  and  biotic  mapping. 

Pollution  Data 

The  pollution  data  parameter  groups  include  measurements  of  the  various  kinds 
of  organic,  inorganic,  and  biological  materials  of  importance  in  water  quality 
control.  These  data  are  essential  to  Federal,  State  and  municipal  agencies  in 
determining  the  existing  quality  of  marine  waters,  in  establishing  procedures 
to  maintain  or  improve  these  levels,  and  in  designing  and  implementing 
monitoring  and  enforcement  programs.  These  data  are  also  of  importance  to 
municipal  sanitation  agencies,  industrial  dischargers,  utility  companies 
(thermal  discharges),  fish  and  game  agencies,  and  recreation  and  conservation 


groups . 
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The  greatest  density  of  data  is  required  from  bays,  estuaries,  sloughs, 
harbors,  marinas,  and  the  surf  zone;  however,  offshore  data  are  also  required, 
particularly  in  the  vicinity  of  outfalls.  Some  marine  pollutants,  such  as 
pesticides  and  lead,  are  detectable  in  open  ocean  waters.  At  the  present 
time  pollution  data  are  collected  on  a  routine  basis  oniy  for  purposes  of 
monitoring  outfalls,  or  in  areas  where  special  problems  exist.  The  waste 
assimilation  capacity  of  marine  waters  is  not  firmly  established  except  for 
some  areas  where  it  has  been  surpassed.  The  Federal  Water  Pollution  Control 
Administration  (FWPCA)  has  recently  required  State  agencies  to  estab.  sh  water 
quality  criteria  for  marine  waters  (which  are  defined  as  interstate  waters  in 
most  cases),  and  a  no-degradation  policy  has  been  firmly  stated. 

Water  quality  criteria  are  standards  to  be  maintained  in  terms  of  all  sources 
of  pollution.  At  the  present  time  very  little  is  known  about  the  factors 
which  determine  marine  water  quality,  particulc -ly  in  terms  of  the  biological 
consequences  of  changes  in  the  marine  environment.  In  view  of  these  extensive 
data  requirements,  all  of  the  parameter  groups  are  of  high  priority. 

Engineering  Data 

Engineering  data  encompass  those  parameter  groups  which  are  essential  for 
coastal  and  ocean  engineering  design,  planning,  and  operations,  and  include: 
a)  environmental  data  such  as  wind  and  wave  forces,  sea  floor  foundation 
characteristics,  etc.,  and  b)  non-environmental  data  such  as  behavior  of 
materials,  data  on  sensors,  biomedical  data,  and  test  facility  data.  The 
environmental  data  for  engineering  use  are  generally  derived  from  other  data 
categories.  For  example,  wave  characteristics  and  current  conditions  are 
derived  from  physical  data;  wind  forces  from  meteorological  data;  and 
engineering  characteristics  on  the  sen  floor,  of  sediment  transport,  and  of 
coastal  erosion  are  derived  from  geological  data.  The  non-environmental 
data  may  be  general  engineering  data  (for  example,  data  on  power  sources 
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and  energy  conversion),  or  they  may  be  unique  to  ocean  engineering  (e.g., 
response  of  materials  to  the  marine  environment).  All  of  these  data  parameter 
groups  are  classified  as  priority  because  they  are  either  from  other  priority 
data  categories  or  are  required  in  ocean  engineering  operations  of  major 
significance . 

Data  concerning  the  forces  exerted  by  waves,  and  the  effects  of  wave  refrac¬ 
tion,  reflection,  and  diffraction  on  coastal  and  offshore  structures  are 
essential  in  selecting  design  criteria  such  as  maximum  wave  height  and  force. 

The  major  unfulfilled  needs  in  this  parameter  group  are  for  a  more  precise 
understanding  of  the  relationship  between  wa"e  forces  and  structural  response 
in  offshore  structures,  more  intensive  collection  of  wave  effects  data  from 
offshore  structures,  and  study  of  the  effects  of  wave  trains  more  complicated 
than  those  now  studied  in  wave  tank  models. 

Wind  characteristics  data  are  important  both  in  terms  of  effects  on  structures 
and  in  terms  of  coastal  erosion,  tidal  hydraulics  and  surging,  and  effluent 
dispersion.  There  is  a  requirin’,  for  data  on  coastal  winds,  which  are 
needed  for  forecasting  wave  and  surf  conditions,  runup,  and  surge. 

Data  on  current  conditions  have  many  engineering  applications,  including 
design  studies  of  effluent  dispersion,  predictions  of  sediment  scour  around 
foundations  of  offshore  structures,  and  sedimentation  in  navigation  channels. 
The  unfulfilled  needs  include:  (a)  comprehensi ve  collection  programs  for 
shallow  water  currents  data  needed  for  coastal  waters  adjacent  to  population 
centers  and  offshore  industrial  sites,  and  (.b)  an  effective  means  of 
canceling  out  t lie  effects  of  orbital  wave  motion  on  instrument-observed 
shallow  water  current  data. 
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Data  concerned  with  sediment  transport  and  coastal  erosion,  which  are  required 
for  the  design  of  structures  and  navigation  channels,  are  normally  obtained  by 
detailed  site  investigations,  but  the  usefulness  of  wave  data  necessary  for 
selection  of  design  criteria  generally  depends  on  the  time  span  of  historic 
records.  With  the  exception  of  the  valuable  compilations  by  Coastal  Engineering 
Research  Center  (CERC'*,  wave  da^a  are  generally  inadequate  because  of  the 
time-span  of  the  records  or  remoteness  of  area.  In  addition,  data  on  average 
breaker  height,  which  are  extremely  useful  in  longshore  sediment  transport 
studies,  require  improvement  because  of  inadequate  measurement  techniques  and 
the  scarcity  of  instrumented  observation  stations.  Another  unfulfilled  need 
is  for  the  release  of  the  backlog  of  wave  data  at  CERC.'*' 

The  data  included  in  the  Behavior  of  Materials  parameter  group  are  concerned 
with  the  effects  of  the  marine  environment  (including  the  effects  of  organic 
fouling  and  corrosive  bottom  sediments)  on  engineering  materials,  such  as 
various  steel  alloys,  glass,  and  synthetics  such  as  nylon.  A  major  unful¬ 
filled  need  is  for  data  concerning  the  response  of  materials  in  water  depths 
greater  than  2,000  feet. 

Major  unfulfilled  needs  for  all  ocean  engineering  data  categories  are: 

1.  The  requirement  of  an  index  of  data  producing  organizations 
and  locations  of  the  co. responding  data. 

2.  Although  there  is  intense  public  use  (industrial,  reoroat iona 1 
eonserv.it ionist ,  etc.)  of  the  coastal  and  nearshore  zones , 
environmental  engineering  data  f rora  these  zones  are  surprisingly 
sparse  and  scattered.  There  is  a  major  need  for  svstemati 
investigation,  charting,  mapping,  and  measurement  of  the 

^Tbo  Wave  Kucoi d  Program  at  CEKC  by  John  M.  Darling,  and  Demetrius  G.  Dursm , 

T .  S.  Army  Coastal  Engineering  Research  (enter  Miscellaneous  Paper  No.  1-M. 
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oceanographic  characteristics  of  the  shallow  water  nearshore 
environment,  with  presentation  of  the  analyzed  data  as  a 
series  of  comprehensive  atlases  and  statistical  summaries. 

3.  The  potential  for  multiple  use  of  the  Navy-established 
diving  accident  data  base  (a  unique  national  resource) 
could  be  substantially  increased  by  more  widespread  dis¬ 
semination,  particularly  to  industry,  of  the  various 
research  and  annual  statistical  reports  of  the  Navy 
Experimental  Diving  Unit. 

Other  Data 


Acoustics 

Data  on  underwater  acoustic  properties  are  used  in  nonmilitary  as  well  as 
military  programs.  Nonmilitary  requirements  for  acoustic  data  are  expanding. 
Uses  occur  in  connection  with  scientific  investigations  of  biol~gical  sound 
sources,  the  development  of  underwater  communications  systems,  underwater 
habitats,  and  geological  and  bathvmetric  surveys.  Most  military  uses  are 
classified.  The  data  are  used  to  develop  design  and  performance  criteria  for 
ASK  and  undersea  warfare  U‘SW)  systems.  The  importance  of  acoustic  data  is 
indicated  by  the  fact  that  over  one-half  of  the  Navy's  R&D  budget  for  oceano¬ 
graphy  is  allocated  to  underwater  acoustic  work.  Two  priori  tv  long-life 
products  are  based  on  acoustic  data:  the  U.S.  Naval  Oceanographic  Publication 
700,  Section  VI,  Sound  Velocity,  which  prtsonts  the  average  seasonal  sound 
velocity  structure  i  n  the  north  Atlantic  aid  related  areas;  an.!  the  Sonar 
Range  Atlases  (classified). 

The  behavior  and  utilization  of  underwater  sound  are  functions  of  water 
temperature,  temperature  gradient,  salinitv,  pressure,  viscosity,  ambient 
noise,  ocean  be'  ,  ■'■•A  sea  surface  conditions,  and  characteristics  of  the 

acoustic  transmitter  and  receiver.  Because  environmental  properties  are 
ephemeral  and  depend  on  the  geograpnical  area  of  interest,  the  continuous 
collection  of  environmental  data  is  essential  to  the  improvement  and  under- 
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standing  of  marine  acoust  ios .  For  this  ,-ason  and  in  view  of  the  use  of 
such  data  in  priority  products,  acoustic  data  are  considered  to  he  priority 
parameters . 


F 1 ec  t  ronagne t i cs 

Contemporary  investigations  utilizing  electromagnetic  data  include  basic 
research  into  the  earth's  structure  beneath  the  oceans,  research  into  the 
effect  of  the  earth's  magnetic  field  on  oceanic  currents,  underwater  com¬ 
munications  hv  electrical  means,  electrical  hazards  to  divers,  and  electrical 
insulation  properties  of  materials.  Some  of  these  data  would  be  included 
in  an  ocean  engineering  handbook.  The  unfulfilled  needs  are  nonspecific  and 
relate  primarily  to  research  areas. 


Opt i cs 


The  optical  properties  of  sea  water  and  the  use  of  optical  materials  in 
submersibles  and  underwater  camera  and  television  systems  are  becoming 
increasingly  important.  Optical  data  are  highly  important  to  the  military  in 
AFW,  ;'.,lnlng,  and  mine  countermeasure  operations.  Sen  water  optical  measure¬ 
ments  are  used  in  studies  of  pit  U’svnthesis  in  marine  , 'hints  and  animals,  in 
assessment  of  pollution  conditions,  in  the  development  of  oceanic  resources, 
and  in  the  development  of  materials  and  lighting  systems  for  underwater 
\ i s i  !>  1 1 it\  .  New  designs  tor  search,  rescue,  salvage,  and  research  submarines, 
both  manned  and  unmanned,  require  viewing  capability,  and  this  in  turn 


requires  knowledge  of  the  optical  behavior  of  different  light  sources  and 
materials  for  direct!'*  and  indirect  !v  viewing  underwater  illuminated  objects, 
bore  optical  data  would  i'v  included  in  an  ocean  engineering  handbook . 
limited  applicable  optica!  data  are  being  generated  at  widely  scattered 
facilities,  including  both  private  research  inst-itut  ions  and  N.tvv  laboratories. 
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Sea  Ice 

Data  on  sea  ice  include  information  on  the  extent,  concentration,  and  com¬ 
position  of  ice  cover;  speed  nd  direction  of  ice  drift;  occurrence  and 
concentrations  of  iceberg;  physical  and  engineering  properties  of  sea  ice; 
extent  and  duration  of  major  intrapack  open  water  areas  such  as  polynas, 
etc.  Sea  ice  data  are  essential  to  making  operational  forecasts  of  ice 
conditions.  Icebe  —  warnings  are  important  to  shipping  which  transits  ice 
areas  such  as  the  Grand  Banks,  and  information  on  ice  pack  characteristics 
(particularly  movement)  is  essential  to  ice  navigation  and  to  the  design 
and  construction  of  harbors  in  ice  areas.  Priori  tv  data  products  which 
require  sea  ice  data  are  ice  forecasts  and  ice  atlases.  From  the  point  of 
view  of  basic  research  there  is  need  for  considerably  more  detailed  infor¬ 
mation  on  variations  in  polar  ocean  pack  ice  cover.  This  need  derives  in 
nart  from  the  opinion  of  some  experts  who  consider  the  intense  heat  sink 
effects  of  temporarily  open  water  areas  (large  polynas)  to  have  a  major 
tearing  on  the  periodic  outbursts  of  cold  polar  air  which  substantially 
affect  northern  hemisphere  weather. 

Biomed  ic.  ine 

Data  included  in  this  parameter  group  are  those  which  relate  to  the  health, 
safety,  and  performance  of  crews  involved  in  underwater  operations.  These 
data  include  information  on  underwater  physiology,  diving  equipment,  behavior, 
tiie  ecology  of  closed  environments  (including  undersea  habitats),  hazards, 
and  accidents.  Military  uses  of  these  data  are  in  submar  in--  and  deep  sub¬ 
mersible  operations,  salvage  operations,  undersea  habitat  operations,  ar.d 
otiur  diving  operations.  Nonmilitary  users  include  commercial  diving  con¬ 
cerns  engaged  in  industrial  offshore  investigations,  construction,  and 
operations  and  in  salvage  perations.  Recreational  scuba  divers  also  provide 
a  large  number  of  users. 
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Those  data  are  important  for  developing  new  technology  and  new  techniques  for 
oceanographic  studies.  For  this  reason  biomedical  data  parameters  are  included 
as  priority  items. 

The  major  unfulfilled  needs  are  in  the  general  area  of  deep  water  manned 
operations  and  extended  habitation  in  undersea  shelters.  Specific  data 
needs  are  for  further  definition  of  performance  limitations  in  terms  of 
physiological  and  psychological  factors,  and  in  terms  of  specific  environments 
.and  support  equipment.  At  the  present  time  there  are  wide  variations  in 
diving  tables  and  schedules.  Standardiz 'tion  of  these  products  would  resolve 
this  problem. 


PROPOSED  IMt MOVEMENTS  TO  EXISTING  MARINE  DATA  AND  PRODUCTS 

FORECASTING  PRODUCTS 

Hemispheric  Weather  Charts 

The  main  improvement  of  hemispheric  weather  analyses  and  prognoses  will  come 
from  research  and  development  on  NWP  modeling.  Some  improvement  can  be 
expected  by  improving  the  observational  network.  Improved  operational  use 
of  hemispheric  weather  charts  will  result  from  faster  dissemination  and 
improved  internal  procedures.  The  processing  cycle  at  NMC  could  be  speeded 
up  by  more  automatic  handling  of  data  and  by  implementation  of  higher  speed 
da i a  transmission  of  current  observations.  Transmission  of  ship  observation 
data  could  he  improved  immediately  by  utilizing  the  U.S.  Coast  Guard  Automated 
Merchant  Vessel  Reporting  (AMVER)  System  communications  network.  Most  of  the 
vessels  participating  in  the  AMVER  program  are  also  those  reporting  weather 
information.  In  numerous  cases,  these  vessels  have  submitted  their  weather 
reports  with  their  position  reports,  and  the  weather  data  have  been  retrans¬ 
mitted  to  the  NMC.  The  AMVER  network  is  operational  24  hours  a  day  and 
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could  provide  rapid  weather  reports  in  all  cases  except  when  a  search  and 
rescue  operation  is  underway. 

All  Naval  Weather  Service  Command  numerical  hemispheric  analyses  and  prognoses 
are  produced  and  were  developed  at  FLENUMWEACEN .  The  weather  analyses  and 
prognoses  are  objective  schemes  designed  to  analyze  exactly  to  isolated 
observations  and  to  a  weighted-mean  cf  the  observations  in  regions  of  dense 
data  coverage.  In  sparse  data  areas,  the  influence  of  an  observation  is 
extended  further  than  in  regions  of  high  data  density. 

Receipt  of  98%  of  raw  meteorological  observational  data  is  via  the  USAF 
Automated  Weather  Network  (AWN)  by  computer-to-computer  transmissions.  By 
constant  attention  to  quantity  and  distribution,  both  the  USAF  Air  Weather 
Service  and  the  Naval  Weather  Service  Command  ensure  adequate  data  coverage. 

Upon  receipt  the  raw  observational  data  is  decoded  and  reformatted  for  the 
analysis.  The  analyses  consist  of  various  routines  such  as  the  First 
Approximation,  Gross  Error  Check,  Analysis  Scheme,  Lateral  Fitting  Check, 
and  Vorticity  Limiting  Check. 

The  processing  cycle  is  handled  in  an  automated  fashion  with  various  computers 
utilizing  storage  devices  jointly  and  a  minimum  of  tape  handling.  This 
minimizes  the  slow  and  unreliable  human  element.  Computer  output  is  normally 
a  magnetic  tape  or  printer  output.  Display  device  (X-Y  plotter)  pen  commands 
stored  on  magnetic  tape  are  run  off-line  to  drive  the  device. 

Computer  output,  in  the  form  of  compacted  hemispheric  fields,  is  also  trans¬ 
mitted  computer-to-computer  to  FLEWEACENs  via  the  high  speed  data  links  of 
the  Naval  Environmental  Data  Network.  This  information  is  then  processed 
locally  to  generate  the  pen  commands  for  the  off-line  display  device. 
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Way e  Height  Forecasts 

Prior  to  October  1,  1968,  FNWC  Monterey  and  the  associated  Fleet  Weather 
Centrals  were  the  only  source  of  wave  forecasts.  Since  October  1,  1968, 

NMC  has  been  producing  24  and  36  hour  wind-wave,  swell,  and  combined  sea 
and  swell  predictions  twice  daily  for  dissemination  to  marine  and  other 
coastal  forecast  centers.  The  predictions  are  based  solely  on  wind  fields 
computed  from  the  surface  pressure  prognosis.  If  this  prognosis  is  obviously 
in  error,  the  wave  heights  should  be  used  with  caution. 

Improvements  in  these  predictions  will  be  accomplished  as  improvements  in 
the  primitive  equation  numerical  model  and  empirical  constants  are  achieved. 

To  increase  the  availability  of  these  forecasts,  ESSA  plans  to  establish  a 
civilian  facsimile  and  communication  network  seaward  which  will  be  imple¬ 
mented  to  provide  transmission  on  a  firm  schedule.  In  addition,  computed 
wave  data  should  be  included  on  the  PE  Merged  Output  Tapes  that  are  archived 
at  EDS  (NWRC)  so  that  all  related  meteorological  data  would  be  stored  together. 
Improvements  in  the  FLENUMWEACEN  predictions  will  be  accomplished  as  improve¬ 
ments  in  the  surface  pressure  prognosis  model  are  achieved.  Additionally,  the 
analysis  and  prognosis  are  being  monitored  and  the  program  is  continually  being 
tuned  to  provide  products  as  a  curate  as  possible. 

Extended  Range  Weather  Forecasts 

Research  is  underway  at  NMC  to  develop  numerical  forecast  methods.  Input 
data  requirements  have  been  identified,  but  collecting  agencies  have  not 
received  detailed  specifications  for  the  collection  of  data  on  an  operational 
basis.  Input  data  requirements  in  digital  format  include  sea  surface  temper¬ 
ature  data  without  overlap  over  land  areas,  snow  and  ice  boundary  data,  albedo 
and  cloud  cover  data,  and  thermal  profile  of  the  ocean  to  the  thermocline. 
Improvements  will  also  result  when  data  on  turbulent  transport  and  excess 
radiation  in  the  troposphere  and  at  the  surface,  in  conjunction  with  overall 
heat  budget  information,  are  made  available  on  a  regular  basis. 
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The  Naval  Weather  Service  Command  is  developing  an  Analog  Extended  Range 
Weather  Forecast  technique  at  FLENUMWEACEN .  Acquisition  of  a  large  computer 
and  development  of  a  hemispheric  historical  data  base  permits  better  utiliz¬ 
ation  of  pattern  separation  derivations  in  analog  studies.  Thus,  the  system 
under  development  allows  more  advanced  exploitation  of  analog  techniques  than 
has  heretofore  been  possible.  Using  these  recently  acquired  capabilities, 
FLENUMWEACEN  is  routinely  producing  several  experimental  extended  outlooks 
as  well  as  hemispheric  predictions  out  to  ten  days. 

Coastal  Weather  and  Wave  Forecasts 


These  predictions  are  made  at  15  of  the  area  forecast  centers  in  the  coter¬ 
minous  U.S.  for  the  10,000  miles  of  coastline  plus  Anchorage,  Honolulu  and 
San  Juan.  Offshore  oil  operators,  skin  divers  and  amusement  pier  operators 
desire  highly  localized  forecasts,  which  are  presently  not  being  provided 
by  these  centers. 

These  forecasts  are  prepared  four  times  daily  using  guidance  products  from 
NMC ,  ship  and  station  reports,  a  few  local  supplemental  observations,  and 
satellite  photos.  Forecasters  are  assigned  to  this  task  as  an  additional 
function  to  the  production  of  continental  forecasts. 

In  order  to  prepare  forecasts  for  specific  areas,  supplementary  observations 
in  the  proximity  of  the  area  are  needed.  Depending  on  the  geographic  features 
of  the  area,  additional  observations  would  improve  predictions,  assuming  that 
full  time  marine  forecasters  would  be  assigned  to  each  forecast  center  to 
receive  and  analyze  the  data  and  make  the  forecasts.  Many  platforms  and 

sources  exist  which  could  be  employed  for  collecting  local  data.  These 

consist  of  offshore  oil  platforms,  state  and  federal  parks  maintained  by 

full  time  personnel,  Coast  Guard  stations,  marinas,  and  lifeguard  stations. 
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The  Naval  Weather  Service  Command  provides  these  forecasts  for  DOD  users  on  a 
worldwide  basis.  Coastal  and  wave  forecasts  are  made  at  all  of  the  Naval 
Weather  Service  Command  activities  and  are  prepared  using  local  observations, 
FI.ENUMWEACEN  hemispheric  analyses  and  prognoses  and  locally  prepared  analyses. 

High  Seas  Weather  Forecasts 

These  forecasts  are  made  four  times  daily  at  three  Weather  Bureau  area  fore¬ 
cast  centers  and  transmitted  over  Navy  and  civilian  operated  facilities  in 
Washington,  D.C.,  San  Francisco,  and  Honolulu.  The  forecast  centers  use 
guidance  products  from  NMC ,  satellite  photos,  ship  and  station  observation 
reports,  and  climatological  statistics  to  derive  forecasts.  Extensive  use 
of  the  guidance  products  and  satellite  photos  are  dependent  upon  their  timeli¬ 
ness  and  accuracy. 

Presently,  marine  forecasting  assignments  are  made  on  a  rotating  basis  and 
are  considered  additional  to  other  assignments.  Specific  assignment  and 
training  of  personnel  in  marine  forecasting  techniques  would  improve  the 
quality  of  forecasts,  and  would  foster  improvements  in  marine  forecast 
techniques . 

The  Naval  Weather  Service  Command  provides  these  forecasts  for  all  DOD  users. 
High  Seas  Forecasts  are  made  at  the  Naval  Weather  Service's  Fleet  Weather 
Centrals  for  their  individual  areas  of  responsibility.  In  preparing  these 
forecasts,  unique  observations,  FLENUMWEACEN  hemispheric  analyses  and  prognoses, 
and  locally  prepared  analyses  are  utilized. 

Storm  Surge  Advisories  (Storm  Tide  Warning  Bulle tins) 

Tropical  cyclone  advisories  including  storm  surge  information  are  issued  from 
the  Hurricane  Warning  Office  and  the  National  Hurricane  Center.  Storm  tide 
warning  bulletins  are  issued  by  the  Warning  Coordination  Centers  at  Boston, 
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Washington,  Miami,  New  Orleans,  Los  Angeles,  San  Francisco  and  Seattle  for 
their  respective  areas  of  responsibility.  In  addition,  local  Weather  Bureau 
offices  issue  statements  which  indicate  the  local  effects  of  storm  surge. 

The  needs  of  the  public  for  more  localized  forecasts  are  not  being  met 
because  of  the  lack  of  marine  forecasters  and  because  forecast  areas  are 
too  broad  (20  centers  cover  the  entire  coastal  area) . 

When  severe  storms  are  detected,  the  responsible  offices  generate  storm  surge 
advisories  by  examining  the  size,  intensity,  location,  and  movement  of  a  given 
storm  relative  to  the  previous  storms  for  that  area.  (These  parameters  are 
available  or  can  be  easily  derived  from  the  numerical  prediction  model  outputs.) 
The  storm  information  is  based  on  historical  data  for  each  station.  The  storm 
parameters  are  received  from  NMC  in  the  form  of  charts. 

A  storm  surge  prediction  model  has  been  proven  satisfactory  for  the  Atlantic 
City  area.  Increased  implementation  of  numerical  models  to  produce  storm 
surge  advisories  would  decrease  the  time  between  synoptic  analysis  and  dis¬ 
semination,  relieve  local  forecasters  of  this  task,  and  would  provide 
consistent  predictions  for  as  small  an  area  as  required. 

The  Naval  Weather  Service  Command  is  responsible  for  preparing  these  advisories 
for  DOD  users. 

Tropical  Cyclone  Advisories 

These  advisories  are  produced  at  and  issued  from  the  National  Hurricane  Center 
at  Miami  and  the  Weather  Bureau  Hurricane  Warning  Offices  at  Boston,  Washington, 
San  Juan,  New  Orleans,  San  Francisco  and  Honolulu.  All  offices  receive  guidance 
material  from  NMC,  observation  reports  from  ships  in  the  area,  aircraft  recon- 
naisance  reports,  satellite  photos,  and  radar  information. 
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The  forecast  offices  need  to  be  upgraded  and  programs  established  to  improve 
the  prediction  of  cyclogenesis  and  cyclone  movement.  The  National  Hurricane 
Center  employs  a  numerical  forecasting  model. 

Sea  surface  temperature  measurement  of  one  nautical  mile  resolution  and  1°C 
precision,  which  is  required  in  the  tropical  ocean  areas  to  aid  in  predicting 
cyclogenesis,  is  presently  unavailable.  In  those  areas  where  little  obser¬ 
vation  data  are  available  (such  as  the  eastern  Pacific)  satellite  photos  are 
the  only  reliable  source  of  data,  and  some  of  these  data  may  be  12  hours  old 
by  the  time  the  forecast  centers  receive  them.  Prediction  of  cyclogenesis 
by  the  Weather  Bureau  is  made  only  in  the  Atlantic,  where  the  observation 
net  is  most  dense.  However,  these  predictions  are  still  inadequate.  Additional 
observation  stations  have  been  specified  for  this  region.  At  every  forecast 
office,  except  the  NHC,  personnel  make  the  predictions  as  additional  tasks. 

The  methods  employed  are  subjective  and  vary  with  the  forecaster. 

Assignment  and  training  of  forecasters  in  meteorology  and  physical  oceano¬ 
graphy,  as  called  for  in  the  Federal  Plan  for  Marine  Meteorological  Services 
(May,  1968),  would  aid  in  the  development  of  consistent  forecasting  techniques. 

The  Nava]  Weather  Service  Command  prepares  and  disseminates  all  tropical 
cyclone  and  typhoon  advisories  in  the  western  Pacific  through  the  Joint 
Typhoon  Warning  Center  and  disseminates  hurricane  advisories  to  the  U.S. 

Naval  community.  Additionally,  warnings  may  be  issued  by  the  local  Naval 
Weather  Service  Command  activity.  Data  input  for  these  forecasts  include 
numerical  and  hand  analyses  and  prognoses,  satellite  photos,  local  obser¬ 
vations,  and  steering  techniques. 

S ur f  Fo re c asts 

Only  one  marine  forecaster  is  assigned  full  time  lo  provide  surf  forecasts 
in  Southern  California,  and  only  one  other  forecaster  is  doing  developmental 
work  in  surf  forecasting  over  sandbars  in  Newport,  Oregon.  They  both  use 
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nomographic  methods  developed  by  Bretschneider ,  Sverdrup,  and  Munk.  A 
primary  need  was  recently  satisfied  by  the  availability  of  wind-wave  and 
swell  forecasts  from  NMC. 

A  present  need  is  for  the  installation  of  wave  sensors  in  those  waters  with 
a  direct  exposure  to  expected  waves  and  swells  from  the  open  ocean  and  the 
telemetering  of  data  to  local  forecast  offices.  This  would  provide  coastal 
sea  state  forecasts  for  use  in  conjunction  with  offshore  wind  and  weather 
forecasts . 

Additional  forecasters  trained  in  marine  meteorology  and  physical  oceano¬ 
graphy  would  provide  the  capability  required  to  forecast  surf  for  other 
U.S.  beaches. 

The  Naval  Weather  Service  Command  prepares  these  forecasts  for  DOD  users. 
Forecasts  are  made  by  the  local  Naval  Weather  Service  Command  activity  and 
ate  prepared  using  local  observations,  FLENUMWEACEN  hemispheric  analyses 
and  prognoses  and  locally  prepared  hand  analyses. 

Tsunami  Warnings 

Tsunami  warnings  are  issued  from  the  Tsunami  Warning  Center  in  Honolulu 
where  undersea  earthquakes  have  been  detected,  to  the  stations  nearest  the 
epicenter.  When  a  seismic  sea  wave  has  been  detected  at  a  tide  station, 
warnings  are  issued  to  other  areas  that  could  be  affected.  There  presently 
is  no  method  to  predict  the  occurrence  of  a  tsunami  from  a  seismic  dis¬ 
turbance,  nor  predict  its  magnitude  at  other  stations  other  than  using 
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historical  tsunami  records.  Travel  time  predictions  are  accurate  to  within 
two  and  one-half  precent  of  total  travel  time.  The  present  seisnu  ogii  al 
station  network  is  adequate  for  locating  a  seismic  disturbance  and  for  travel 
time  prediction,  and  the  existing  wave  stations  provide  adequ;  te  geogranhii 
coverage.  The  important  need  is  for  a  method  to  predict  the  occurrer-e  of 
seismic  sea  waves. 

P r oducts  Obtained  From  S a  tel 1 ite  Remote  Sensors 

Photographs  showing  cloud  cove,  on  a  global  basis  are  the  most  widely  used  NE  1 
product.  From  these  photos  i  nd/or  on  the  basis  of  video  data)  N.  SC  prt  uces 
weekly  ice  and  snow  cover  charts  ,  mean  brightness  charts,  and  da.il}  global 
mosaics.  These  products  are  archived  both  at  NESC  and  NWRC.  Infrared  photos 
have  been  taken  on  an  experimental  basis.  Vertical  temperature  profi  es  of 
the  atmosphere  have  been  obtained  from  the  recently  launched  NIMBUS  B  Satellite. 
It  is  anticipated  that  wind  data  can  be  derived  from  the  atmospheric  temperature 
measurements . 

Processing  tasks  are  performed  primarily  on  a  CDC  6600  system  shared  with  NMC. 
When  this  system  malfunctions  or  is  down  for  maintenance,  satellite  trans¬ 
missions  are  not  received.  During  September,  1968,  49  transmissions  (12  per¬ 
cent  of  total  for  the  month)  were  not  received.  NESC  software  development  is 
also  delayed  because  a  computer  is  not  available  solely  for  NESC  use.  Plans 
exist  to  procure  a  second  CDC  6600  system  to  provide  increased  processing 
lapabilitv.  In  addition,  software  development  to  provide  wind  velocity  deri¬ 
vations  from  cirrus  plumes,  and  to  support  new  experiments  in  atmospheric 
temperature  profiling  and  sea  surface  temperature  mapping,  will  be  accelerated 
by  acquisition  of  a  second  computer. 


\ 
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Fishery  Product  Reports 

Information  on  landings,  prices,  demand,  supplies,  movements,  and  other 
factors  affecting  day-to-day  marketing  of  fishery  products  and  byproducts  are 
distributed  five  times  a  week  by  seven  Bureau  of  Commercial  Fisheries  (BCF) 
Market  News  Offices.  Data  and  information  for  these  reports  are  gathered  on 
log  forms  and  punch  cards  through  personal  contact  with  fishermen,  processors, 
and  distributors  by  BCF  personnel  stationed  in  some  42  branch  statistical 
offices.  Daily  information,  such  as  prices,  supplies,  etc.,  is  transmitted 
via  telephone,  while  other  data,  such  as  imports,  are  compiled  and  transmitted 
either  on  a  weekly  or  monthly  basis  for  later  inclusion  in  daily  issues  of 
the  Fishery  Products  Reports. 

During  the  Part  I  survey  of  the  fishing  user  community  the  plea  for  current 
and  forecasted  fisheries  information  was  heard  repeatedly.  The  daily 
dissemination  of  current  and  forecasted  statistics  on  fish  yield,  processing 
and  distribution  would  improve  the  functioning  of  the  fishery  products  market. 
At  present,  most  fishery  statistics  are  obtained  by  the  fish  processing  and 
manufacturing  industry  via  its  own  intelligence  networks  and  supplemented 
with  the  information  contained  in  the  BCF  daily  Fishery  Product  Report. 
Commercial  fishermen  are  at  a  disadvantage  when  bargaining  for  prices,  since 
they  must  rely  on  the  incomplete  information  supplied  by  BCF. 

Fishery  Products  Reports  now  cover  all  the  major  U.S.  fisheries;  however, 
this  information  is  not  presently  being  synthesized  on  a  national  scale  to 
provide  industry  and  government  with  the  daily,  weekly,  or  monthly  national 
situation  and  outlook.  Currently,  there  is  a  two  year  time  lag  in  the  pro¬ 
duction  of  tk  BCF  annual  fisheries  statistical  digest.  Thus,  the  complete 
current  fisheries  picture  is  never  available  to  industry  or  government  on  a 
timely  basis. 
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A  goal  is  to  develop  a  service  similar  to  that  provided  for  L' .  S .  agriculture, 
where  current  prices,  supplies,  etc.,  are  available  on  a  much  more  current 
and  complete  basis.  Reports  of  current  prices,  landings,  etc.,  versus  his¬ 
torical  trends,  in  conjunction  with  analysis  of  these  data  should  be  provided. 
This  would  require  the  development  of  statistical  fisheries  data  bases  in  a 
format  suitable  for  this  purpose.  It  would  also  require  that  certain  aspects 
of  daily  fishing  fleet  activities  such  as  deployment  and  operations  be  inte¬ 
grated  with  tiie  information  now  provided  by  the  Fishery  Products  Reports. 

At  the  present  time  BCF  has  neither  the  capacity  nor  an  adequate  number  of 
data  collection  personnel  for  developing  a  national  Fishery  Products  Reports 
system.  It  has  been  found  that  cooperation  of  the  fishing  industry  cannot 
be  obtained  unless  there  is  contact  between  the  statistical  gathering  staff 
and  the  industry.  Absolute  assurance  must  be  given  to  all  participants  that 
the  records  they  provide  will  under  no  circumstances  be  made  available  to  any 
unauthorized  person  or  agency.  Current  BCF  long  range  plans  do  not  include 
efforts  for  increasing  the  coverage  and  completeness  of  the  Fishery  Products 
Reports,  nor  for  upgrading  their  computer  capability  to  cope  with  deficiencies 
in  Fishery  Products  Reports.  BCF  long-range  plans  should  therefore  be  re¬ 
evaluated  in  light  of  the  needs  for  providing  improved  Fishery  Products 
Repot' t  s . 


Fishery  Advisories  and  Pre-abundance  Forecasts 

In  l%(i  the  BCF  Fi  slier  v-tK  oanogrephy  Center  at  t.a  Jolla,  Cali',  rnia  establish¬ 
ed  a  daily  fishery  Information  service  for  the  albacore  fishing  fleet  in  the 
o.i  si  i-  r  it  North  Pa>  it  .  .  Although  sea  surface  temperature  and  weather  charts 
are  transmitted  from  FNWC.  Monterey,  to  BCF,  la  Jolla,  via  data  link, 
there  .ire  delays  in  providing  tin  charts  to  the  fishing  fleets.  Biveokl"  and 
monthly  sea  surface  temperature  charts  prepared  hv  HCK  are  received  bv  the 
tisliittg  industry  via  nail.  In  addition  there  is  inadequate  oonnunieal  ion  of 
i  at  eh  and  environmental  data  from  fishing  fleets  to  BCF  while  they  are  at 
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sea.  Very  little  catch  data  collected  for  the  Fishery  Products  Reports  is 
integrated  with  environmental  data  for  the  purpose  of  predicting  the  location 
and  abundance  of  fish  and  providing  this  in  a  form  understandable  to  the 
commercial  fishermen. 

Fishery  advisories  are  issued  during  the  fishing  season  and  are  concerned 
primarily  with  predicting  the  location  of  fish.  Pre-season  abundance  fore¬ 
casts  are  concerned  with  predicting  the  abundance  of  fish  in  a  given  fishery 
priir  to  the  opening  of  the  fishing  season.  Additional  research  is  required 
in  order  to  ascertain  the  relationship  of  fish  location  and  abundance  with 
environmental  and  population  factors  before  fishery  advisory  and  abundance 
forecast  services  can  be  completely  specified  for  other  fisheries.  However, 
one  of  the  first  steps  toward  the  establishment  of  additional  fishery 
advisory  arid  forecast  services  would  be  to  make  an  inventory  of  existing 
data  bases  in  order  to  determine  the  availability  of  data  for  the  development 
of  these  services. 

DESCRIPTIVE  PRODUCTS 

The  long  life  priority  products  produced  by  Feu  ral  agencies  are  prepared 
for  three  areas:  the  Great  Lakes,  the  I'.S.  continental  »aelves,  and 
worldwide.  The  areas  covered  by  the  various  agencies  for  a  given  product 
are  indicated  in  Table  11-2.  The  current  and  future  activities  of  the 
agencies  in  terms  of  geographic  coverage  within  the  tl.ree  areas  are  primarily 
designated  as: 

•  maintenance  of  products  for  geographic  areas  presently  covered; 

•  compilation  of  additions  necessary  to  achieve  complete  geographic 
coverage ; 
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•  presenL  coverage  of  selected  areas  but  with  plans  for  complete 
geographic  coverage; 

•  geographic  coverage  of  selected  areas;  and 

•  no  current  activities. 

The  agencies  which  maintain  data  bases  required  for  the  production  of  the 
long  life  priority  products  are  indicated  in  Table  III-2. 

Marine  Historical  Environmental  Products 


The  Naval  Oceanographic  Office  (NAVOCEANO)  is  the  major  producer  of  marine 
historical  environmental  products,  e.g.,  wave  and  swell  charts,  surface 
current  charts,  and  ice  charts.  There  are  two  major  activities  being 
carried  out  by  this  agency:  maintenance  of  classified  National  Intelligence 
Survey  (NIS)  products  and  preparation  of  an  unclassified  series  of  products 
(HO  700  series),  using  the  ame  data  base.  The  HO  700  series  for  the 
North  Atlantic  is  not  yet  complete.  A  similar  series  is  being  produced 
for  the  North  Pacific  and  Indian  Oceans.  The  Environmental  Data  Service, 
in  cooperation  with  the  WMO,  is  planning  to  issue  climatological  atlases 
for  the  Great  Lakes,  U.S.  '•'crtinental  shelves,  and  world  oceans;  and  the 
Coast  and  Geodetic  Survey  is  considering  producing  a  set  of  marine  histor¬ 
ical  environmental  products  similar  to  the  HO  700  series. 

Most  of  the  climatological  and  water  column  properties  data  are  available 
from  single  data  bases;  however,  the  wave  and  swell  data,  sea  surface 
temperature  data,  surface  current  data,  and  ice  data  are  held  by  several 
agencies.  Consolidation  of  these  data  bases  would  facilitate  the  pre¬ 
paration  of  products. 
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I  The  environmental  data  are  processed  differently  depending  upon  whether  they 

are  presented  in  the  product  as  st;  istical  summary  symbols  (e.g.,  wind 
»  roses)  or  contours  (e.g.,  sea  surface  temperature).  Symbols  are  commonly 

'  used  for  wind  direction  and  velocity,  surface  current  direction  and  veloc¬ 

ity,  and  wave  and  swell  height,  period,  and  direction.  Historical  data 
|  for  these  parameters  are  statistically  analyzed  by  computer  to  determine 

means  and  distributions  for  a  given  period  of  time  (e.g.,  monthly)  for 
I  a  defined  area  (e.g.,  one  degree  square).  The  computer  output  is  either 

a  listing  or  is  plotted  automatically  for  further  analysis.  Certain 
statistical  summary  symbols  are  prepared  as  on-line  CRT  displays  and  then 
photographed  for  reproduction  in  products. 

Data  which  are  usually  contoured  include  air  temperature,  precipitation, 
visibility,  total  cloud  percentage,  air-sea  temperature  differences,  dew 
point,  sea  surface  temperature,  percentage  of  wave  height  observation 
greater  than  standard  heights,  ice  coverage,  ice  thickness,  thermocline 

J 

depths  and  vertical  and  horizontal  sections  of  temperature,  salinity, 
density,  and  oxygen  content.  These  data  are  analyzed  statistically  for 
J  averages  and  for  percentages  of  observations  greater  than  standard  levels. 

They  can  be  rough-plotted  by  an  automatic  plotter  and  revised  and  smoothed 

I  by  hand,  or  they  can  be  hand  contoured  from  the  digital  plot.  The  present 

Nav  ’  t  anhi c  n<:f ice  ~  '  "onmental  data  hases  ’  »*»  addiHona1 

manual  processing  in  order  to  put  the  data  in  a  format  acceptable  for 
|  computer  processing. 

J  The  major  sources  of  continental  shelf  ship  observations  are  Light  Ships 

and  transoceanic  merchant  and  Navy  ships  when  operating  in  continental 
J  shelf  areas.  Naval  ships  on  short  cruises,  training  exercises  or  shore 

support  operations;  Coast  Guard  cutters  on  local  search  and  rescue 
i  operations;  fishing  buats,  and  offshore  oil  towers,  seldom  submit 

surface  observations.  Very  few  local  Coast  Guard  units,  lighthouse 
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operators,  lifeguards,  park  operators,  tide  gauge  observers,  or  pier 
operators  are  used  as  sources  of  surface  observations  for  the  environ¬ 
mental  data  bases.  The  implementation  of  the  SWORD  system  at  the 
Coast  Guard  Light  Ships  stations  (about  15  stations)  would  provide 
additional  environmental  data.  Also,  the  planned  National  Data  Buoy 
system  would  provide  time  series  data  for  a  600  mile  grid  for  deep 
ocean  waters  and  a  100  to  150  mile  grid  within  400  miles  of  North 
America . 


Climatological  Atlases 

There  is  a  need  for  greater  detail  in  atlases  for  the  continental  shelf 
areas  and  the  Great  Lakes  area.  Position  accuracy  of  one  mile  is  desirable 
and  is  readily  achievable  with  present  Loran  "A"  coverage  on  the  conti¬ 
nental  shelves.  However,  the  present  WMO  code  limits  accuracy  to  0.1 
degree,  or  a  maximum  of  six  miles. 


Wave  and  Swell  Charts 

The  unfulfilled  need  is  tor  additional  data  collection  coverage  on  the 
continental  shelves  and  Great  Lakes.  CERC  is  the  primary  Federal  pro¬ 
ducer  of  wave  and  swell  data  products  for  the  U.S.  continental  shelf. 
Production  is  limited  to  selected  coverage  and  is  in  support  of  local 
Corps  of  Engineers  projects.  The  main  Federal  holdings  of  visually 
observed  sea,  swell,  and  wave  data  are  at  EDS  and  NAV0CEAN0  (deep 
water  region),  and  CERC  for  measured  waves  in  the  shallow  water  region 
The  FNWC  prepares  numerical  historical  wave  and  swell  charts. 
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Wave  and  swell  charts  for  the  continental  shelf  cover  two  different  regions, 
deep  water  and  shallow  water.  In  deep  water,  wave  characteristics  are  not  a 
function  of  depth.  In  shallow  waters  (depth  less  than  length  of  wave  up  to 
300  feet)  the  height,  length,  and  period  vary  with  depth,  and  wave  direction  is 
modified  by  bottom  topography.  The  position,  depth,  and  bathymetry  of  the 
immediate  vicinity  of  the  observation  site  have  to  be  accurately  known  for  the 
observations.  The  present  WMO  format  limits  position  entries  to  0.1  degree 
(a  maximum  of  6  miles) .  This  is  inadequate  for  recording  shallow  water  wave 
observations.  The  additional  data  requirements,  especially  position  accuracy 
and  bathymetry,  limit  the  useful  observations  of  waves  in  shallow  waters  to 
fixed  position  platforms  and  shore  stations. 

Accurate  wave  data  are  needed  both  for  the  evaluation  and  adjustment  of  visual 
observations  and  for  use  in  spectral  analysis.  Present  sources  for  accurate 
wave  data  are  the  Ocean  Station  Vessels  (10  to  15  stations) ,  Light  Ships  (8  to 
12  stations),  several  instrumented  towers,  coastal  wave  gages  and  wave  data 
from  special  scientific  and  engineering  studies  (e.g.,  Sealab  II). 

Sea  Surface  Temperature  Atlases  and  Cl  rts 

The  unfulfilled  needs  are  for  bimonthly  or  weekly  sea  surface  temperature  charts 
with  smaller  (1°  to  2°F)  isotherm  interval0  and  larger  scale.  For  established 
fishery  areas  chart  scales  of  1:100,000  to  1:1,000,000  are  required,  while  for 
tropical  and  subtropical  areas  the  desired  scale  is  1:500,000  to  1:5,000,000. 

Sea  surface  temperature  observation  data  bases  are  held  by  NAV0CEAN0,  the 
Environmental  Data  Service,  Bureau  of  Commercial  Fisheries,  Bureau  of  Sport 
Fisheries  and  Wildlife,  Coast  and  Geodetic  Survey,  National  Oceanographic  Data 
Center  (NODC),  Lake  Survey,  National  Meteorological  Center,  National  Environ¬ 
mental  Satellite  Center  and  Fleet  Numerical  Weather  Central. 
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Surface  Current  Charts 

The  unfulfilled  needs  are  for  charts  at  scales  of  1:500,000  to  1:1,000,000  for 
the  continental  shelf.  In  addition,  these  charts  are  needed  for  Search  and 
Rescue  use  at  a  scale  of  1:250,000. 


The  major  holdings  of  continental  shelf  surface  current  data  are  in  the  data 
bases  of  the  Coast  and  Geodetic  Survey  (tidal  currents),  the  Coastal  Engineer¬ 
ing  Research  Center  (longshore  currents),  and  the  Naval  Oceanographic  Office 
(set  and  drift  observations) .  Most  of  the  surface  currents  data  from  scientific 
and  water  pollution  studies  have  not  been  included  in  any  of  the  above  surface 
current  data  bases.  The  major  holdings  of  deep  sea  surface  current  data  are  at 
NAVOCEANO.  Numerical  historical  surface  current  charts  are  prepared  by  the 
FNWC  from  synoptic  analyses  of  previous  years. 

Ice  Atlases 

The  unfilled  needs  are  for  larger  scale  and  increased  coverage  for  the  conti¬ 
nental  shelf  areas  and  Great  Lakes.  An  adequate  Ice  Atlas  of  the  North 
Atlantic  has  recently  been  published  by  the  Naval  Oceanographic  Office. 

The  Naval  Oceanographic  Office  end  the  Lake  Survey  actively  acquire  ice  data, 
and  EDS  routinely  collects  ice  observations  as  part  of  weather  observations. 

The  Lake  Survey  plans  to  prepare  an  Ice  Atlas  for  the  oreat  Lakes.  Except  for 
ship  observations,  the  ice  data  bases  at  the  Lake  Survey  are  hard  copy  files. 
The  Naval  Oceanographic  Office  has  three-card  decks  of  ice  data  in  addition  to 
hard  ropy  holdings.  The  continental  shelf  data  bases  of  NAVOCEANO,  EDS,  and 
the  Coast  Guard  should  be  consolidated. 
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Water  Column  Properties  Data  Products 

The  unfulfilled  needs  in  these  products  are  for  stratification  layer  charts 
for  the  Great  Lakes  and  thermocline  depth  and  sound  velocity  atlases  for  the 
U.  S.  continental  shelves  and  the  Great  Lakes.  No  attempt  has  been  made  to 
provide  adequate  geographic  coverage;  however,  the  Coast  and  Geodetic  Survey 
has  proposed  making  additional  water  column  observations  and  preparing  the 
needed  water  column  properties  atlases. 

Water  properties  data  for  the  Great  Lakes  are  limited  to  Lake  Erie,  Lake  Huron 
and  the  eastern  half  of  Lake  Superior.  Within  several  years  the  Lake  Survey 
will  complete  data  collection  for  Lake  Superior  and  Lake  Ontario,  and  plans  to 
prepare  the  water  column  properties  products  for  the  Great  Lakes. 


Pilot  Charts 

Pilot  charts  are  not  available  for  the  U.  S.  continental  shelves  and  the  Great 
Lakes.  If  climatological  atlases,  wave  and  swell  charts,  surface  current 
charts,  and  ice  charts  are  prepared  for  the  P .  S.  continental  shelves  and  the 
Great  Lakes,  Pilot  Charts  at  scales  of  1:1,000,000  to  1:5,000,000  could  be 
prepared  as  by-products. 

Marine  Topographic  Charts 

Bathymetric  Maps 

The  unfulfilled  needs  for  bathymetric  maps  are  additional  coverage  at.  larger 
scales.  The  Coast  and  Geodetic  Survey  compiles  only  four  1:250,000  scale 
maps  per  year,  which  is  only  five  percent  of  the  total  planned  coverage. 
Present  data  base  holdings  are  Inadequate  for  preparing  bathymetric  maps. 
Seventy  ship-years  are  required  for  adequate  coverage,  while  only  two  ship- 
war;  of  •  -veving  per  vear  are  planned. 
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The  Const  and  Geodetic  Survey  prepares  bathymetric  maps  without  computer 
assistance.  The  hydrographic  smooth  sheets  are  hand -contoured .  The  contours 
are  traced  and  photographically  reduced  to  the  collection  sheet  scale  and 
"random"  tracklines  are  added  to  the  collection  sheet  where  needed.  The  track¬ 
lines  are  adjusted  for  the  best  crossings.  Tracklines  with  accurate  navigation 
control  are  used  for  die  adjustment.  The  additional  contours  are  added  based 
on  the  interpretation  of  the  soundings  by  cartographers. 

The  Coast  and  Geodetic  Survey  plans  to  digitize  present  data  holdings  (es¬ 
timated  60  million  soundings).  Since  1966,  all  soundings  obtained  by  the 
Coast  and  Geodetic  Survey  have  been  digitized  during  the  survey.  Collection 
sheets  are  computer  plotted  and  preliminary  contouring  is  performed.  Until 
survey  data  are  adequate,  the  soundings  will  have  to  be  interpreted  and 
contours  adjusted. 

The  Naval  Oceanographic  Office  produces  approximately  25  bottom  contour  (bathy¬ 
metric)  charts  per  year  (2.5  percent  of  total  planned  coverage  area).  The 
procedure  is  similar  to  that  of  the  Coast  and  Geodetic  Survey  except  that  the 
bathymetric  data  are  partly  digitized  and  the  collection  sheets  are  partly  computer 
plotted.  Since  the  line  spacing  is  inadequate  and  the  "random"  tracks  are 
of  highly  variable  quality,  track  adjusting,  sounding  interpretation  and  hand 
contouring  are  required.  A  maiority  of  the  soundings  are  from  surveys  rather 
than  "random"  tracks.  no»..v,  K  ..an  ten  percent  of  the  ocean  bottom  has 
been  surveyed.  The  data  backlog  totals  36  million  soundings. 

Few  of  the  presently  available  ships  of  opportunity  are  used  for  obtaining 
"random"  track  data.  The  Naval  .  eanographle  Office  receives  only  1.5  million 
miles  per  year  of  random  track  data  from  all  sources.  These  data  are  received 
from  Navy  ships,  Federally  owned  or  financed  oceanographic  vessels,  merchant 
vessels,  foreign  hydrographic  oi.icos,  the  International  Hydrographic  Bureau, 
foreign  and  domestic  cable  companies,  and  oil  companies.  The  annual  track 
miles  by  the  Federally  owned  or  financed  oceanographic  vessels  alone  is  esti¬ 
mated  to  be  1.5  to  3  million.  Additional  data  collection  could  be  obtained  bv 
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expanding  and  upgrading  the  contributions  from  federally  owned  or  financed 
oceanographic  vessels  and  Naval  ships.  "Random"  track  data  from  these  ships 
can  be  upgraded  to  survey  accuracy  with  little  interference  with  oceanographic 
research  and  Naval  operations.  Oil  companies  have  an  estimated  2.4  million 
miles  of  offshore  survey  data  for  the  U.S.  continental  shelves,  and  are  pres¬ 
ently  surveying  the  U.S.  continental  shelf  at  a  rate  of  400,000  miles  per  year. 

Hydrographic  Smooth  Sheets 

The  unfulfilled  needs  are  for  additional  coverage,  and  for  resurveving  of  areas 
inadequateiy  covered.  The  Naval  Oceanographic  Office  and  Coast  and  Geodetic 
Survey  ships  produce  digital  recordings  of  surveys.  The  digital  records  are 
computer  processed  and  preliminary  plots  made  at  shore  facilities.  The  prelim¬ 
inary  plot  is  reviewed  and  compared  with  the  boat  sheet.  Corrections  are  made 
and  the  final,  smooth  sheet  is  computer  plotted.  Several  survey  ships  of  the 
Naval  Oceanographic  Office  and  Coast  and  Geodetic  Survey  have  on-board  plotters. 
Smooth  sheets  can  be  prepared  on  board  these  ships.  The  Lake  urvey  uses  manual 
plotting  techniques. 


At  the  present  time  the  Coast  and  Geodetic  Survey  manually  records  and  later 
digitizes  the  data.  T'  Coast  and  Geodetic  Survey  plans  to  fully  automate  the 
survey  vessels  in  order  to  produce  an  on-line  plot  of  the  boat  sheet.  The 
survey  H,irn  will  be  processed  for  sounding  correction.;  and  position  corrections, 
and  a  preliminary  smooth  plot  will  be  prepared  when  not  surveying.  The  final 
smooth  plot  will  be  prepared  ashore.  Implementation  of  these  plans  will,  reduce 
the  survey  watch  manpower  requirement  from  five  to  two.  This  reduction  in  man¬ 
power  requirements  will  reduce  hydrographic  survey  sh^et  costs.  The  cost  of 
the  data  collection  and  preparation  is  In  the  range  of  $30,000  to  $60,000  for  a 
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hydrographic  survey  sheet.  Presently,  manpower  costs  are  about  one-half  to 
three-fourths  of  this  cost.  The  Naval  Oceanographic  Office  plans  are  similar  to 
the  Coast  and  Geodetic  Surveys  plans.  In  addition  NAVOCEANO  plans  to  correct 
for  tides  Ln  real  time. 

Nautical  Charts 

The  unfulfilled  needs  are  for  additional  contours, inclusion  of  military  features 
indication  of  source  data  age,  and  simplification  of  the  chart  correction 
policies.  Chart  compilation,  chart  maintenance  and  chart  correction  are  the 
major  nautical  chart  activities. 

The  Naval  Oceanographic  Office  presently  compiles  about  150  nautical  charts  per 
year.  The  Coast  and  Geodetic  Survey  compiles  about  seven  new  charts  per  year.  Six 
of  these  are  small  craft  char.  '.  The  Lake  Survey  compiles  about  two  navigation 
charts  per  year;  one  of  these  is  usually  an  atlas  of  small  craft  charts.  Chart 
compilation  consists  of  the  selection  and  formatting  of  the  data  to  be  presented. 
The  data  used  are  retrieved  from  data  products  including  hydrographic  surveys, 
geodetic  control  surveys,  photogrammetric  manuscripts,  special  surveys  (harbor 
and  channel  surveys  by  state  and  iocal  agencies  and  the  Corps  of  engineers), 
topographic  sheets,  charts  of  areas  made  by  other  nations,  coas!  pilots,  light 
lists,  sailing  directions,  and  notices  to  mariners. 

Except  for  recent  naval  and  Coast  and  Geodetic  Survey  hydrographic  surveys, 
geodetic  control  surveys,  and  special  surveys  from  four  Corps  of  Engineers 
offices,  the  data  used  in  the  data  products  are  not  presently  available  in 
digitized,  corepjter  comprtlble  format.  The  Coast  and  Geodetic  Survey  is  con¬ 
sidering  plans  to  digitize  both  soundings  and  cartographic  data  (e.g.,  aids  to 
navigation,  cultural  features,  topographic  features  and  shoreline  features) 
and  to  establish  an  automated  source  document  retr;eval  system. 
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Chart  maintenance  consists  of  the  revision  of  continental  charts  to  include  changes 
in  aids  to  navigation,  changes  in  channel  conditions,  indication  of  new  obstruc¬ 
tions  and  removal  of  obstructions,  and  indications  of  new  danger  areas  (e.g., 
shoals).  The  Naval  Oceanographic  Office  has  printings  of  revised  editions  and 
new  editions  of  2400  nautical  charts  per  vear  (about  40  percent  of  the  charts 
on  issue) .  The  Coast  and  Geodetic  Survey  has  printings  of  navigation  charts  for 
450  nautical  charts  per  year  (about  60  percent  of  the  charts  on  issue) .  The 
Lake  Survey  has  printings  for  about  50  navigation  charts  per  year  (about  33  per¬ 
cent  of  the  charts  on  issue) .  All  charting  agencies  use  the  chart  standards  to 
record  both  changes  and  the  source  documents  for  the  changes.  These  entries  are 
continuously  added  to  the  chart  standards.  The  Naval  Oceanographic  Office  makes 
about  39,000  entries  per  year.  The  chart  standard  is  used  to  revise  the  nautical 
chart  reproduction  plates,  which  are  then  used  for  printings.  The  Coast  and 
Geodetic  Survey,  Aeronautical  Chart  Division,  is  presently  experimenting  with  the 
use  of  CRT  displays  in  chart  maintenance. 

All  the  chart  agencies,  except  the  C&GS,  hand  correct  nautical  charts  to 
conform  with  important  changes  in  the  weekly  Notice  to  Mariners.  The  Naval 
Oceanographic  Office  employs  78  people  to  make  about  50  million  corrections 
per  year.  A  silk  screen  process  is  used  for  correcting  large  batches  of 
charts.  The  development  of  automated  aids  to  navigation,  obstructions, 

.rid  channel  depths  data  bases,  with  rapid  update  and  retrieval  capabilities, 
would  reduce  hand  processing  costs. 

The  Naval  Oceanographic  Office  has  initiated  the  HO-BC  (Hydrographic.  Office 
Bathvmetric  Chart)  series  of  charts  which  combine  the  navigational  features 
of  nautical  charts  and  the  extensive  contours  of  bathymetric  charts.  This 
series  adequately  fills  the  need  for  more  contours. 
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Navigation  Notices 

The  unfulfilled  needs  are  for  more  timely  issuance  of  notices  and  for  clarifica¬ 
tion  of  the  chart  correction  policy.  The  Naval  Oceanographic  Office  prepares 
the  Notice  to  Mariners.  The  sources  of  the  notices  are  foreign  notices  to 
mariners  from  57  countries  (52  percent),  the  U.S.  Coast  Guard  in  the  form  of 
Local  Notice  to  Mariners  (25  percent) ,  Coast  and  Geodetic  Survey  charting 

activities  (13  percent)  and  Naval  Oceanographic  Office  charting  activities  (10 
ie 

percent) .  The  foreign  notices  to  mariners  are  translated  by  the  Naval  Oceano¬ 
graphic  Office.  The  translated  foreign  notices  to  mariners  and  the  notices  in 
Local  Notice  to  Mariners  are  reformatted  for  inclusion  in  the  Notice  to  Mariners. 
The  Naval  Oceanographic  Office  and  Coast  and  Geodetic  Survey  inputs  are  hand 
carried,  while  other  inputs  are  transmitted  by  mail.  The  Naval  Oceanographic 
Office  is  implementing  a  plan  to  standardize  wording,  reduce  the  length  of  each 
notice,  and  automate  the  composition. 

The  majority  of  the  notices  are  for  aids  to  navigation:  there  are  43,500  aids 
to  navigation  in  U.S.  waters  alone.  A  computer  compatible  aids  to  navigation 
data  base  with  a  rapid  update  capability  and  the  standardization  of  format  for 
all  navigation  notices  (domestic  and  foreign)  would  increase  the  timeliness  of 
the  Noti  a  to  Mariners. 

Geological  and  Geophysical  Products 

The  U.S.  Geological  Survey  produces  geological  and  some  geophysical  maps  and 
reports,  the  ESSA  laboratories  produce  research  reports,  the  Coast  and 
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Geodetic  Survey  produces  principally  magnetic  and  gravity  anomaly  maps,  and 
NAVOCEANO  produces  atlases  and  bottom  sediment  charts.  The  USGS  and  ESSA 
laboratories  tend  to  rely  on  the  sample  data  they  collect,  with  only  limited 
use  of  sample  data  collected  by  other  agencies.  By  contrast,  NAVOCEANO's 
atlas  program  requires  the  compilation  of  all  data. 

The  U.  S.  Geological  Survey's  oceanographic  activities  are  centered  in  the 
Geologic  Division's  Marine  Geology  Frcgram  Atlantic  Continental  Shelf  Project 
located  at  WHOI.  Although  not  Washington-based,  the  geological  and  geophysical 
products  and  services  provided  by  this  USGS/WHOI  project  serve  a  broad  user 
community.  Virtually  all  of  the  USGS  field  programs  are  operated  from  regional 
centers  rather  than  from  Wasuington  headquarters.  As  a  result,  data  processing 
functions  are  strongly  program  oriented  and  are  commonly  associated  with  a 
particular  regional  center.  Thus,  the  data  base  for  the  Atlantic  Shelf  Project 
is  located  at  Woods  Hole  (not  Washington)  and  the  computer  is  located  at  Woods 
Hole  (not  the  Survey's  computer  in  Washington).  With  the  exception  of  such  data 
bases  as  the  USGS/WHOI  offshore  sediment  sample  data  file,  the  stream  discharge- 
water  quality  data  of  the  Survey's  Waters  Resources  Division,  the  Topographic 
Division's  various  standardized  data  procedures  in  the  preparation  of  topographic 
maps,  and  the  statistical  data  of  the  Conservation  Division,  the  U.  S.  Geo¬ 
logical  Survey  program  data  consist  primarily  of  that  obtained  by  individuals 
or  small  teams  carrying  out  field  research  of  a  highly  varied  nature.  The 
data,  data  bases,  and  data  processing  procedures  used  are  somewhat  informal 
and  highly  variable  in  scope,  format,  content,  etc.,  and  are  difficult  to 
generalize.  Nevertheless,  the  USGS/WHOI  program  is  considered  a  representative 
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The  primary  objective  of  the  USGS  Marine  Geology  Program  is  the  preparation  of  1 

i 

offshore  geological  maps  (and  associated  interpretative  reports)  at  three 

principal  scales:  j 


•  Regional  Reconnaissance  (3:1,000,000  or  smaller)  which  will  cover, 
for  example,  the  entire  Atlantic  continental  shelf  on  a  few  sheets. 

•  Intermediate  Scale  (1:350,000)  which  will  delineate  mineral  resource 
areas  and  geologic  hazards  (e.g.,  potential  submarine  landlides) . 

•  Detailed  scale  (1:63,360),  "inch-to-the-mile"  sheets,  presenting: 

-  engineering  geologic  information  on  offshore  construction  sites,  and 

-  detailed  studies  of  specific  mineral  deposits,  geologic  hazards,  or 
other  special  topics. 

The  data  processing  operation  of  the  Marine  Geology  Program  for  an  offshore 
survey  project  (e.g.,  for  the  Gulf  of  Maine)  typically  would  consist  of  the 
following  steps: 

1.  Design  of  sampling  program 

2.  Selection  of  sampling  equipment 

3.  Field  collection  of  samples 

4.  Preservation,  labeling,  cataloging,  storing  of  samples 

5.  Preliminary  sample  description,  tabulation  in  data  file, 
and  selection  for  analysis 

6.  Various  physical  and  chemical  laboratory  analyses 
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7.  Tabulation  or  compilation  of  analytical  results  in  data  file 

8.  Statistical  analysis  of  physical  and  chemical  data 

9.  Interpretation  of  analytical  results 

10,  Report  preparation 

11.  Report  processing 

Of  these  eleven  steps,  only  steps  4,  5,  7  and  8  are  truly  data  processing 
in  the  strict  usage  of  the  term. 

Funded  at  a  level  of  approximately  $1.2  million  for  FY  1966  through  1970  and  at 
a  somewhat  lower  level  for  the  three  preceding  years,  the  program  has  con¬ 
centrated  primarily  on  the  Atlantic  continental  shelf,  and  has  produced  six 
professional  papers,  five  regional  reconnaissance  map  sheets  (of  which  two  are 
for  the  Gulf  of  Mexico),  and  a  series  of  shorter  reports  and  publications.  An 
intermediate-scale  map  of  the  Gulf  of  Maine  is  well  underway  and,  at  the  present 
level  of  funding,  a  regional  set  of  these  maps  should  be  completed  in  four  to 
five  years. 

There  a^e  three  or  four  USGS  professional  scientists  working  cooperatively  with 
about  the  same  number  at  WHOI  on  the  Atlantic  Shelf  Program.  They  have  col¬ 
lected  seme  300'  samples,  which  have  been  analyzed  in  varying  degrees  of  detail. 
Between  50  and  75  percent  of  the  project  operating  budget  is  spent  on  sample 
;nalysis.  Expenditures  on  data  processing  amount  to  only  $25,000  to  $30,000 
annually.  Analytic  results  are  (or  will  shortly  be)  added  to  the  basic  data 
file^  which  lists  the  samples.  The  program  receives  about  15  to  20  requests 
per  year  for  use  of  data,  primarily  from  university  researchers.  A  split  of 
all  samples  is  sent  to  the  Smithsonian  Oceanographic  Sorting  Center  and  a 
data  file  duplicate  magnetic  tape  is  held  by  NODC. 

^Wood's  Hole  Oceanographic  Institution  Reference  66-8,  Continental  Margin 
Program  Data  File.  Voi.  1:  Sample  collection  data  (with  supplements), 
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Because  of  the  USGS's  extremely  high  standards  regarding  the  quality  and  format 
of  its  various  publications,  the  time  formerly  required  for  a  major  manuscript 
or  map  to  pass  through  the  editorial  review  process  was  not  uncommonly  two  years 
or  more.  Even  the  editorial  review  of  lesser  manuscripts  was  extremely  slow. 

In  recent  years,  however,  the  Survey  has  streamlined  the  system  so  that  such 
delays  ha.e  been  reduced.  For  example,  typical  editorial  review  and  report 
processing  times  are  now  as  follows: 


Circulars  .  30-45  days 

Bulletins . 4-12  mos. 

Professional  Papers  .....  1-2  years 

Geological  Quadrangle  Maps  .  .  .  12-15  mos. 

Miscellaneous  Investigations  Maps  .  12-15  mos. 


The  principal  unfulfilled  needs  regarding  geological  and  geophysical  data 
products  and  data  are; 

•  more  comprehensive  coverage  of  the  U.S.  continental  shelf  by  intermediate 
scale  geological  and  geophysical  maps  and  reports; 

•  a  master  indexing  of  geological  samples,  which  specify  sample  location, 

composition,  status  of  analysis,  etc;  and  ' 

•  an  inventory  or  directory  of  marine  geologic  studies  currently 
underway,  including  location,  organization,  and  equipment  used. 


The  already  established  (and  published)  USGS/WHOI  Data  File  constitutes  an 
excellent  contribution  to  the  needed  Master  Index  of  geological  samples. 

The  NAVOCEANO  sediment  sample  file,  although  less  detailed,  would  be 
another  valuable  contribution  to  the  Master  Index.  A  major  effort,  how¬ 
ever,  is  needed  to  bring  such  an  index  into  existence  and  to  keep  it  current. 
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More  comprehensive  geographical  coverage  requires  an  accelerated  field  survey 
program,  which  means  commitment  of  additional  funds.  Although  one  benefits 
from  increased  spending  for  offshore  geological  and  geophysical  programs  must  be 
weighed  against  benefits  to  be  derived  from  other  offshore  programs,  the  very 
small  dollar  level  of  funding  to  date  for  geological-geophysical  programs  seems 
strikingly  disproportionate  when  one  considers  the  very  large  dollar  revenues 
brought  ir*  by  offshore  oil  royalties  and  bor>’  es. 


Ocean  Engineering  Products 

These  products  consist  primarily  of  a  wide  variety  of  engineering  reports  which 
with  supporting  tables  and  drawings,  summarize  the  results  of  a  give  >  engineering 
program.  They  include: 

1.  Definition  of  mission 

2.  Definition  of  capabilities  required 

3.  Development  of  specifications 

4.  Preliminary  design  and  cost  analysis 

5.  Detailed  design 

6.  Prototype  fabrication,  assembly,  and  testing 

7.  Operations,  maintenance,  and  repair 

Ocean  engineering  products  are  generated  by  at  least  52  Federal  agency  facilities 
working  in  such  fields  as  ship  and  platform  engineering,  ocean  systems  engineering, 
undersea  operations,  salvage  engineering,  coastal  engineering,  instrumentation  and 
materials  engineering,  and  the  engineering  activities  concerned  with  the  develop¬ 
ment  of  equipment  for  fishing  and  fisheries:  search,  detection,  harvesting  pro¬ 
cessing,  vesssls,  etc. 
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The  variety  and  type  of  ocean  engineering  products  (and  the  data  processing 
associated  with  their  generation)  depend  on  whether  the  activities  involved 
are:  (1)  planning-design-construction  activities,  or  (2)  operational  activities. 

They  also  vary  as  a  function  of  whether  the  data  and/or  data  product  is  non- 
environmental  (strength  of  materials,  corrosion,  etc.),  or  environmental  in 
character.  For  example,  the  nonenvironmental  data  products  developed  by  and/or 
required  by  ocean  engineers  working  on  a  detailed  design  engineering  re  rt 

will  differ  substantially  from  those  involved  in  a  report  summarizing  time- 
series  observations  of  oceanic  parameters  (environmental). 

The  Navy  program  in  ocean  engineering  was  at  a  level  of  $100  million  in  FY  1969, 
and  funding  of  $150  million  is  anticipated  in  FY  1970.  In  1969,  the  oil  in¬ 
dustry  will  spend  some  $2.2  billion  on  offshore  oil  exploration,  drilling, 
development,  and  production;  an  estimated  20  to  25  percent  of  this  will  be 
spent  in  the  various  fields  of  ocean  engineering,  again  mostly  nonenvironmental 
in  character.  In  view  of  the  enormous  sums  of  money  involved,  it  is  difficult 
to  understand  why  there  has  been  so  little  exchange  of  engineering  data  between 
the  Federal  government  and  private  industry. 

Developments  that  would  help  satisfy  the  need  for  ocean  engineering  lata  and 
products  are  the  following: 

•  The  designation  of  NODC  as  a  ocean  engineering  data  referral  center. 

The  implementation  of  this  recommendation  will  reduce  the  further  pro¬ 
liferation  of  data  centers  and  will  result  in  the  centralization  of 
nondefense  ocean  data  reference  services  in  one  location.  It  should  be 
noted  that  NODC  would  not  store  all  raw  oceanographic  data.  Rather,  it 
would  maintain  a  data  base  of  references  to  ocean  engineering  reports, 
bibliographies  and  sources  of  ocean  engineering  data. 

•  Continued  development  of  the  Navy  Ocean  Engineering  Bibliographic  system 
and  an  abstract  and  data  retrieval  service  to  be  applied  to  the  Deep 
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Ocean  Technology  (DOT)  program  with  expansion  to  ail  Navy  ocean  engineer¬ 
ing  as  a  future  goal; 

•  Compilation  and  preparation  of  reports  by  the  Navy  (assisted  by  CERC 
and  USGS)  which  would  contain  ocean  engineering  formulae,  coefficients, 
constants,  and  pertinent  tables  not  available  from  commercial  sources. 

Fishery  Statistics  Reports 

The  lack  of  completeness  of  data  collection  coverage  and  timeliness  of  dissemi¬ 
nation  of  the  present  Fishery  Statistics  Reports  produced  by  the  BCF  Branch  of 
Statistics  are  the  two  major  factors  that  limit  the  usefulness  of  this  publica¬ 
tion  series  to  both  industry  and  government. 

The  current  procedure  employed  in  gathering  statistical  data  on  U.S.  domestic 
fisheries  consists  of  both  statistical  surveys  of  the  fisheries  and  fishing 
industries  of  the  various  sections  of  the  U.S.,  and  local  -nd  special  surveys 
of  selected  fisheries  .d  fishing  ports.  In  the  case  of  the  former,  BCF  field 
representatives  visit  the  individual  fishing  localities  of  the  various  states 
to  collect  statistics  on  the  volume  of  the  catch  of  fish  and  shellfish,  employ¬ 
ment,  quantity  of  fishing  gear,  number  and  classification  of  fishing  craft  and 
the  value  of  processed  fishery  products.  In  the  collection  of  data  on  operating 
units  (vessels,  crew,  gear)  BCF  personnel  use  a  set  of  prepunched  vessel  cards 
supplied  from  the  Bureau  of  Customs.  These  cards  indicate  the  name,  official 
manner,  tonnage,  etc.  In  addition  to  these  data  BCF  obtains  through  interviews 
information  on  the  number  of  crewmen  and  number  and  typea  of  gear  used  on  the 
vessel.  The  completed  cards  are  then  forwarded  to  the  Branch  of  Statistics 
office  in  Washington,  P.C.,  for  machine  processing  and  tabulation. 

At  the  present  Lime,  data  on  over  96  percent  of  the  U.S.  domestic  catch  are 
available  from  summaries  of  i.onthl-'  landings  bulletins  and  other  current  records 
assembled  by  the  Bureau  or  the  various  States.  If  complete  catch  data  are  not 
available  i rom  central  sources,  wholesale  dealers  and  manufacturers  of  fishery 
products  are  visited  to  obtain  th  data. 
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Local  and  special  surveys  of  various  fisheries  are  conducted  by  BCF  personnel 
assigned  to  the  principal  fishing  ports.  They  obtain  figures  on  the  quantity 
and  value  of  fish  landed  daily  by  fishery  craft,  fishing  effort,  gear,  and  the 

areas  fished.  Most  of  the  information  is  obtained  from  personal  interviews 
with  vessel  skippo’-s  and  recorded  on  log  forms  supplied  for  this  purpose.  BCF's 
Division  of  Biological  Research  and  Branch  of  Market  News  cooperate  in  the  col¬ 
lection  of  these  data.  In  some  cases,  for  example  in  the  Gulf  of  Mexico  shrimp 
fishery,  various  State  fishery  agencies  also  cooperate  in  the  collection  of 
local  and  special  fishery  survey  data. 

Transmission  o.  the  fishery  statistics  to  the  Branch  of  Statistics  in  Washington, 
D.C.,  Is  by  mail.  Incoming  fisheries  statistics  are  received  in  various  formats 
ranging  from  tabulated  data  in  publications  to  copies  of  data  on  magnetic  tape. 

At  the  present  time  five  to  seven  personnel,  operating  on  a  budget  of  $90,000, 
are  responsible  for  the  final  tabulation  and  processing  of  monthly  and  annual 
summaries  of  these  data.  Automatic  data  processing  equipment  used  to  assist 
in  this  task  consists  mainly  of  basic  keypunch  and  tabulation  machines.  Com¬ 
puter  time  is  available  on  the  U.S.  Geological  Survey's  IBM  360/65  computer  on 
a  low  priority  basis.  At  the  present  time,  the  use  of  a  commercial  computer 
lor  such  tasks  as  preparation  of  statistical  reports  is  being  seriously  explored 

[t  is  usually  three  or  four  months  after  the  close  of  an  individual  month  before 
the  monthly  summaries  of  catch,  value,  etc.,  are  available  from  the  field  office 
and  cooperat tng  State  agencies.  The  compilation  and  publicatL  of  annual 
statistics  from  the  individual  States  in  the  annual  fisheries  statistical  digest 
is  currently  lagging  two  years  behind. 

Areas  for  improvement  in  tho  production  of  the  current  Fishery  Products  Reports 
include  establishing  new  data  collection  series  such  as: 

•  statistics  on  tho  in.ol  «mcnt  of  I'.S.  companies  in  international 
fish  production,  process 'sc  and  marketing; 

•  si.it  is*.  »c<  hi  foreign  •  ; s!'  product  ion  processing  and  marketing; 
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c  statistics  of  U.S.  and  foreign  fisheries  regarding  incomes  derived 
from  fishing,  capital  investments  in  vessels,  costs  of  obtaining 
capital  and  costs  of  fishing  operations. 

Another  area  for  imp  ovement  is  the  overhaul  of  the  current  reporting  system  so 
that  monthly  estimates  of  total  U.S.  landing  and  average  prices  of  fish,  along 
with  other  information  such  as  holdings,  shipments  and  imports,  can  be  made 
available  within  a  few  days  after  the  end  of  the  month. 

The  development  of  a  uniform  and  expanded  cooperative  Federal-State  statistical 
collection  system  is  perhaps  one  of  the  most  critical  areas  for  improvement  of 

the  present  statistical  system.  At  the  present  time  BCF  provides  about  73 
percent  of  the  total  effort,  vet  has  very  little  control  ever  formats, 
completeness  or  timeliness  of  data  collection  or  transmission. 

In  order  to  achieve  completeness  and  timeliness  of  Fishery  Products  Reports, 
it  will  bo  necessary  to  expand  the  limited  automatic  data  processing  capa¬ 
bilities  of  the  BCF  Branch  of  Statistics.  In  developing  a  program  for  expanded 
cooperative  fishery  statistics  collection,  existing  agreements  between  various 
States  and  BCF  should  not  he  overlooked.  The  Aquatic  Living  Resources  Program 
of  BCF  has  developed  and  partially  implemented  plans  for  a  nationwide  computer 
system  designed  to  serve  all  aspects  of  BCF  operat ions  from  research  to  fishorv 
statistics.  The  initial  phase  of  the  program  involves  the  installation  of  a 
small  computer  terminal  (IBM  1130,  or  its  equivalent)  at  its  laboratories  in 
Beaufort,  North  Carolina;  Seattle,  Washington;  and  Ann  Arbor,  Michigan,  with 
tie-lines  'o  the  C.S.  Ceologtc.il  Survey's  computer  center  in  Washington, 

Total  cost  Per  month  for  the  initial  program  is  estimated  to  he  on  the  order 


of  s°,non. 
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F isherv  Resource  Atlases 

Information  and  data  useful  for  the  production  of  these  atlases  are  currently 
being  collected  by  BCF  Biological  Laboratories  as  part  of  their  research 
programs;  however,  no  defined  programs  exist  at  these  laboratories  for  the 
utilization  of  data  in  this  manner.  In  contrast,  the  BCF  Exploratory  Fishing 
and  Gear  Research  Bases  in  Seattle,  Washington,  and  Pascagoula,  Mississippi 
have  been  using  automated  systems  for  the  storage  and  retrieval  of  large 

volumes  of  biological  and  physical  data  collected  during  the  course  of 
exploratory  fishing.  For  example,  files  cf  the  BCF  Cear  Base  in  Pascagoula 
contain  some  16,000  station  cards  with  35  coded  items  of  information,  and 
roughly  200,000  species  cards  with  29  coded  items.  These  systems  can  provide 

statistics  on  the  weight  and  catch  per  hour  of  each  species  and  group  en¬ 
countered  by  statistical  area,  and  the  relative  percentage  composition  of  the 
catches  by  area  and  depth.  These  types  of  data  are  a  basic  requirement  in 
defining  the  distribution,  availability,  and  relative  importance  of  various 
fisheries  resources.  Atlases  of  foodfish  trawl  resources  of  the  east  coast 
of  the  U.S.  and  the  white,  brown,  and  pink  shrimp  fishery  in  the  Gulf  of 
Mexico  are  currently  in  production  at  the  BCF  Base  in  Pascagoula. 

The  major  improvement  required  in  order  to  produce  fishery  resource  atlases 
of  value  to  the  fishing  community  w >uld  be  centralization  of  the  effort  on  a 
regional  basis  for  the  purpose  of  developing  computer  techniques  for  the 
analyses  of  existing  uata.  In  addition,  a  comprehensive  search  of  the  existing 
literature  should  be  made  to  obtain  additional  information  for  inclusion  in 
analyses  and  atlases.  This  type  of  program  could  also  provide  important  back¬ 
ground  information  for  both  new  and  expanded  exploratory  fishing  operations 
in  new  areas.  Also,  Raps  in  data  coverage,  and  programs  to  fill  them,  can  b? 


ascertained . 
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The  format  of  the  fishery  resource  atlasec  Tight  be  improved  by  using 
loose-leaf  existing  nautical  charts  with  appropriate  transparent  overlays 
for  the  purpose  of  having  fishermen  ..ote  on  the  charts  additional  informa¬ 
tion  regarding  such  factors  as  bottom  conditions,  currents,  fish  presence 
and  other  related  data.  The  annotated  overlays  could  be  returned  annually 
by  the  fishermen  to  BCF  for  updating  and  production  of  new  charts.  Both 
the  original  overlay  and  copy  of  the  improved  chart  would  be  returned  to 
cooperating  fishermen. 

Sportfishing  Atlases 

With  the  completion  of  the  Sportfishing  Atlases  for  the  Atlantic  and 
Gulf  Coasts  now  in  preparation  at  the  Bureau  of  Sport  Fisheries  and 
Wildlife  Narine  Laboratories  at  Sandy  Hook,  New  Jersey,  and  Panama 
City,  Florida,  coverage  of  the  ’  . S .  continental  coasts  will  be  complete. 

In  order  to  ensure  maximum  use  of  these  atlases,  they  should  be  widely 
distributed  and  their  availability  made  known  to  the  user  communitv. 

Perhaps  the  most  effective  means  of  achieving  this  goal  would  be  to  make 
copies  available  to  operators  of  sporting  goods  and  fishing  supplies 
outlets.  In  this  manner,  novices  as  well  as  seasoned  fisaermen  would 
have  an  equal  opportunity  to  purchase  copies  of  the  atlases. 

Cut. h  data  are  required  in  order  that  the  relationship  between  the  catch 
of  sport  and  commercial  fishermen  fishing  the  sane  species  can  be  determined 
for  the  purpose  of  allocating  catch  quotas  on  *  more  equitable  basis. 

Such  data  is  of  particular  value  hi  the  case  whore  the  fishcrv  in. 
questions  is  in  danger  of  depletion  due  to  overfishing.  The  use  o. 
pro-punched  cards  issued  to  fishermen  at  the  time  of  licensing,  such 
as  those  used  in  the  States  of  Oregon  and  Washington,  is  a  possibility 
for  gathering  the  required  data. 
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RECOMMENDED  NEW  PRODUCTS  AND  SERVICE  OPERATIONS 

I 

Derivation  of  Recommendations 

The  inadequacies  of  existing  products  discussed  in  the  previous  sections  were 
identified  through  an  analysis  of  user  requirements.  During  this  analysis 
additional  needs  were  identified  which  cannot  be  readily  met  through 

improvements  or  modifications  of  existing  products.  These  needs  require  the 
preparation  of  new  products,  utilizing  existing  data  acquisition  systems, 
data  bases,  and  processing  and  analysis  capabilities,  supplemented  in  most 
cases  by  the  acquisition  of  new  or  dditional  data,  the  establishment  of 
several  new  data  bases,  and  the  development  and  utilization  of  new  methods 
of  analysis  and  product  preparation.  There  is  also  a  need  to  consolidate 
existing  data  bases,  as  this  would  lead  to  new  as  well  as  better  products. 

Most  of  these  recommended  new  products  aie  descriptive  in  nature,  though 
several  forecasting  products  are  included.  The  emphasis  in  these  new 
products  is  on  dynamic  oceanography  and  the  air/sea  interface.  Some  of 
thes  '  recommend. J  products  will  receive  widespread  usage  by  diverse  com¬ 
munities,  while  several  have  quite  specific  and  limited  application. 

Those  in  the  latter  category  are  of  a  fundamental  nature.  The  availability 
of  these  specialized  products  could  lead  to  wider  applications  in  the  future 
In  areas  in  which,  there  is  no  current  demand. 

The  following  descriptions  of  these  recommended  new  products  are  of  a  general 
nature.  The  specification  of  coverage,  detail,  schedules,  etc.,  will  require 
detailed  analysis  tor  each  product,  at  such  time  as  the  product  may  be  con¬ 
sidered  for  implementation.  Certain  of  the  recommended  new  products  have 

t 

been  included  i.n  the  TDP.  Sufficient  information  is  available  concerning 
these  products  lo  specify  the  resources  required  for  their  development  and 
implementation.  In  the  case  of  other  products,  although  insufficient  infor¬ 
mation  is  available  to  accurately  assess  the  resources  necessary  for  their 
development,  it  is  recommended  that  they  be  considered  for  development  and 
implementation.  In  the  case  of  products  included  in  the  TDP,  recommended 
lead  and  contributing  agencies  are  indicated. 
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New  Products  Provided  in  the  Technical  Development  Plan 

Subsurface  Current  Atlases  (NAVOCEANO) 

This  product  is  currently  of  interest  for  its  potential  value  in  undersea 
military  operac_ons.  It  would  also  be  of  value  in  preparing  subsurface 
current  forecasts,  and  may  have  additional  applications.  Current  locations, 
distributions,  velocities,  and  directions,  and  related  pertinent  information, 
would  be  included.  These  data  would  be  acquired  principally  from  ocean 
stations . 

Mean  Sea  Level  Atlases  (C&GS) 

Mean  Sea  Level  Atlases  would  provide  a  supplement  to  tide  products.  For 
each  area  covered  the  mean  results  of  astronomical  tides,  meteorological 
effects,  bottom  topography,  and  shoreline  configuration  would  be  indicated. 

Deep  ocean  tides  might  also  be  included.  This  product,  used  in  conjunction 
with  tide  tables,  would  provide  more  directly  useful  information  for  various 
user  communities. 

Coastal  Atlases  (C&GS  lead  agency;  contributions  by  EDS) 

This  product  would  include  salinity,  temperature,  depth  and  other  subsurface 
data;  surface  data  including  temperature,  ice,  wave  period,  direction,  and 
height;  and  climatic  data.  Selected  coastal  areas  would  be  included.  Some  of 
the  required  data  exists,  particularly  in  NAVOCEANO  classified  files;  however, 
more  may  be  required.  Also  included  would  be  information  for  the  rapidly  ex¬ 
panding  recreation  community.  This  would  include  descriptions  of  beach  and 
shore  facilities;  piers  and  marinas;  spcrtfishing  information;  swimming,  sun¬ 
bathing,  diving,  and  surfing  Information;  and  specific  shoreline  features 
which  have  high  recreational  use.  The  required  information  is  currently  avail¬ 
able;  however ,  updating  of  the  guides  will  be  required  on  a  periodic  basis. 

The  Coast  and  Geodetic  Survey  provides  some  of  this  information  with  its  small 
craft  charts. 

! 
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The  major  use  of  these  atlases  would  be  by  those  user  communities  with  opera¬ 
tions  in  the  coastal  zone,  particularly  industrial  operations,  ocean  engineer¬ 
ing,  resource  management  and  planning  and  recreation.  They  would  also  be  of 
direct  value  to  the  environmental  forecasting  community. 

Great  Lakes  Climatological  Atlases  (Lake  Survey) 

These  aclases  would  be  similar  in  nature  to  the  previous  product,  but  would  be 
produced  by  a  different  responsible  agency.  A  major  part  of  the  data  required 
are  currently  available. 

Ocean  Engineering  Reports  (NAV0CEAN0  lead  agency  with  contributions  by  CERC 
and  USGS) 

These  reports  would  include  a  diversity  of  reports  concerned  with  the  various 
Federal  interests  in  ocean  engineering  subjects,  including  coastal  engineer¬ 
ing,  deep  submersible  engineering,  and  including  instrumentation  and  materials 
information.  The  information  contained  in  these  reports  would  consist  of 
unclassified  and  "sanitized"  versions  where  necessary.  The  objective  is  to 
increase  the  availability  of  ocean  engineering  data  for  use  by  the  general 
engineering  community. 

Bathymetric  Maps  (Lake  Survey) 

This  is  an  existing  product;  however,  it  would  be  a  new  activity  for  the  Lake 
Survey. 

Wave  and  Swell  Atlases  and  Charts  (Lake  Survey) 


This  is  an  existing  product  as  above,  but  new  for  the  agency. 
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Other  New  Products 


Surface  Water  Mass  Transport  Atlases 

This  display  and  hard  copy  product  would  describe  the  mean  mass  transport  of 
surface  waters  in  designated  areas,  as  the  result  of  surface  currents  and  other 
factors.  The  major  value  of  the  display  would  be  the  presentation  of  data 
which  could  be  utilized  in  analyses  of  mass  and  energy  balance  in  ocean  systems. 
The  data  are  available,  but  not  necessarily  complete. 

Salinity  Atlases 

Salinity  is  a  fundamental  variable  in  oceanographic  analyses.  Extensive  data 
and  some  charts  exist.  A  compute  graphics  display  and  hard  copy  presentation 
of  these  data  would  be  of  value  in  general  oceanographic  studies,  in  the  study 
and  preparation  of  sea  air  interaction  products,  mixing  studies,  etc.;  and 
would  have  practical  application  in  submersible  operations  and  fishery  activities. 

Bottom  Temperature  Atlases 

Bottom  temperatures  are  of  particular  interest  to  fisheries  operations  and 
fishery  resource  management  activities.  Commercial  and  sportfish,  shellfish, 
and  crustaceans  have  specific  requirements  for  environmental  temperatures, 
and  many  species  migrate  with  changing  temperatures.  The  atlases  would  be 
prepared  for  selected  areas  in  which  major  bottom  fishery  activitit  exist. 

Some  data  exist  but  additional  input  would  be  required. 

Water  Quality  (Pollution)  Maps  and  Atlases 

These  products  would  be  prepared  for  coastal  waters,  bays,  estuaries,  harbors, 
and  marinas,  and  for  the  Great  Lakes.  These  waters  are  defined  as  interstate 
waters,  and  therefore  under  the  direct  jurisdiction  of  the  Federal  Water  Pol¬ 
lution  Control  Agency.  Water  quality  control  activities  in  these  waters  is 
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the  direct  responsibility  of  State,  regional,  and  local  agencies.  However, 
these  activities  must  conform  to  FWPCA  requirements.  The  products  would  con¬ 
tain  past  and  present  data  on  water  quality;  related  biological  (ecological) 
information;  current,  upwelling,  and  climatic  data  relating  to  dispersion  and 
assimilation  of  wastes;  location  of  outfalls  and  descriptions  of  past  and 
present  effluent  volumes  and  characteristics;  description  of  other  sources  of 
pollutants,  including  industrial  operations,  shipping,  boating,  flood  runoff, 
etc.;  and  current  water  quality  objectives  and  Federal,  State,  and  local 
regulations  designed  to  meet  these  objectives. 

A  series  of  products  would  be  prepared  for  designated  sections  of  the  coasts 
and  Great  Lakes  with  priorities  in  relation  to  the  existence  or  threatened 
existence  of  pollution.  Since  much  of  the  data  is  collected  by  non-Federal 
agencies,  cooperative  efforts  will  be  required  to  acquire  and  analyze  existing 
data,  and  to  collect  additional  data.  The  products  would  be  used  by  the 
resource  planning  and  management  community,  effluent  dischargers,  the  recreation 
community,  the  fishing  community,  and  the  public  at  large. 

Sea-Air  Energy  Exchange  Forecasts 

This  new  product  would  help  to  bridge  the  energy  continuum  at  the  sea  surface. 
The  major  use  of  the  forecasts  would  be  in  their  application  to  weather  fore¬ 
casting,  particularly  extended  range  forecasting;  however,  those  users  con¬ 
cerned  with  energy  relationships  in  t  e  upper  layer  of  the  oceans  might  also 
make  practical  use  of  the  product. 


Input  data  required  for  the  forecasts  would  include  thermal  structures  of  the 
subject  oceanic  area  from  the  bottom  of  the  thermocline  to  the  surface,  thermal 
structure  of  the  overlying  atmosphere,  associated  current  and  wind  data,  other 
meteorological  data,  and  sea  state  data.  These  data  would  be  required  on  a 
synoptic  (or  semi-synoptic)  basis;  however,  the  frequency  of  data  collection 
remains  to  be  specified.  The  practical  development  of  a  data  buoy  system  will 
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probably  make  possible  the  collection  of  these  data.  Satellite  IR  data,  for 
sea  surface  temperature,  would  have  only  limited  value.  Radar  scatterometer 
data,  for  sea  state  observations,  may  be  more  pertinent.  The  existing  data 
collection  system  is  not  adequate  for  the  implementation  of  these  forecasts. 

Subsurface  Current  Forecasts 

Subsurface  current  forecasts  would  be  of  direct  value  in  undersea  operations, 
which  are  presently  limited  to  military  activities.  These  forecasts  would 
serve  a  purpose  similar  to  upper  air  wind  forecasts  in  aviation  operations. 
Additional  future  applications  of  this  product  are  possible  as  an  input  to 
other  forecasting  products  or  in  future  nonmilitary  operations  in  deep  waters. 

The  data  required  for  these  forecasts  would  come  from  data  buoys,  ocean  station 
vessels  and  submersibles .  Data  buoys  will  be  too  widely  dispersed  to  provide 
the  detail  required.  Current  velocit  ’  and  direction,  density,  and  temperatures 
may  be  included  in  the  required  data,  collected  on  a  synoptic  or  semi-synoptic 
basis . 

Upwelling  Forecasts 

The  prediction  of  the  location,  extent,  and  intensity  of  upwelling  is  of  parti¬ 
cular  interest  to  the  fisheries  community,  since  upwelling  has  a  major  effect 
on  the  ecology  by  modifying  the  thermal  regime  and  increasing  the  mixing  and 
availability  of  nutrients.  Accurate  forecasts  could  result  in  an  improvement 
in  the  catch./effort  ratio  through  the  direction  of  commercial  fleets  to  areas 
of  maximum  probable  fishing  success.  These  forecasts  might  also  prove  to  be 
of  value  (on  a  seasonal  basis)  to  those  agencies  responsible  for  coastal  water 
quality  control.  Mixing  resulting  from  upwelling  increases  the  density  of 
dissolved  and  particulate  solids  in  the  surface  waters,  and  reduces  the  dis¬ 
solved  oxygen  levels  at  the  surface.  These  parameters  are  basic  in  water 
quality  determinations.  Algal  blooms,  (notably  "red  tides")  are  commonly 
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associated  with  upwelling,  since  nutrients  are  made  available  in  the  surface 
waters.  Upwelling  forecasts  might,  therefore,  be  of  use  in  the  regulation  of 
waste  discharges  into  the  environment,  and  in  predicting  the  persistence  and 
effects  of  accidental  discharges,  such  as  oil  spills. 

Extensive  information  on  coastal  areas  of  upwelling  exists;  however,  the  extent 
and  intensity  varies,  and  current  and  weather  conditions  can  produce  upwelling 
in  areas  where  it  does  not  normally  occur.  Input  data  for  the  forecasts  would 
include  current  data,  surface  wind  data,  and  temperature  data,  and  forecasts 
of  these  causative  factors.  The  forecasts  would  be  produced  for  selected, 
limited  areas  of  interest. 

Sea  Surface  Water  Level  Forecasts 

Tide  tables  currently  being  produced  are  based  mainly  on  astronomical  causes 
and  modifications  resulting  from  coastal  configuration  and  bathymetry.  The 
predictions  in  these  tables  are  extremely  useful,  but  are  inadequate  for  some 
purposes.  Observed  tides  are  the  result  of  meteorological,  as  well  as  astro¬ 
nomical  effects.  There  is  a  need,  thercf-re,  for  relatively  short-term 
predictions  of  water  levels  based  on  both  astronomical  data  and  meteorological 
conditions.  These  predictions  would  supplement  the  existing  tide  products, 
and  would  be  used  in  those  situations  where  accurate  water  level  forecasts  are 
required;  including  shore  and  coastal  industrial  engineering  activities,  port 
and  harbor  operations,  military  operations,  and  fishing  and  recreation  activ¬ 
ities. 

Input  data  for  these  forecasts  would  include  tide  tables,  surface  weather  in 
offshore  areas,  weather  forecasts  for  these  offshore  areas,  nearshore  bottom 
topography  for  the  forecast  area,  and  the  coastline  configuration  (including 
resonance  period  information)  for  the  forecast  are.'1 .  These  input  data  are 
currently  available  for  most  areas  of  interest,  and  techniques  exist  for  pre¬ 
paring  the  forecasts.  Cost/benefit  analyses  and  refinement  of  forecasting 
techniques  are  required. 
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Inland  Lakes  Ice  Forecasts 

This  is  an  existing  product,  pertinent  to  the  Great  Lakes  and  other  inland 
waterways,  which  requires  a  major  increase  in  emphasis.  The  current  product 
is  inadequate  relative  to  the  requirements  of  the  users.  The  user  communities 
include  merchant  shipping,  industrial  operations,  recreation,  and  the  public 
at  large.  Improved  forecasts  would  have  a  significant  economic  impact  on  the 
activities  of  these  users. 

Sea-Air  Energy  Exchange  Atlases 

This  product  would  supplement  existing  and  future  marine  climatological  and 
oceanographic  atlases,  and  would  include  statistical  and  summary  presentations 
of  the  exchange  of  energy  across  the  sea-air  phase  interface.  The  data  would 
pertain  to  the  upper  level  of  the  ocean  above  the  mixing  layer,  the  phase 
interface,  and  the  overlying  atmosphere. 

This  product  would  be  used  principally  by  the  environmental  forecasting 
community  in  the  preparation  of  weather  and  oceanographic  forecasts,  and 
the  recommended  Sea-Air  Energy  Exchange  forecast.  The  data  would  be  acquired 
from  that  used  to  produce  the  latter  product,  and  other  sources. 

DATA  BASES 

A  complete  list  of  data  base  improvements  and  new  data  base  development  re¬ 
quirements  is  presented  in  Table  VII- 1  of  Chapter  VII. 
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V.  REQUIREMENTS  AND  IMPACT  OF  TECHNOLOGICAL 
CHANGE  ON  MARINE  DATA  MANAGEMENT 


This  chapter  deals  principally  with  the  hardware  and  software  required  for 
marine  data  management,  from  data  collection  to  the  dissemination  of  products. 


RECOMMENDATIONS  WHICH  APPLY  TO  SEVERAL  ACENCIES 

Before  discussing  individual  agency  needs,  it  is  well  to  discuss  certain  recom¬ 
mendations  which  apply  to  more  than  one  agency. 

RECOMMENDATIONS  FOR  SHIPBOARD  COMPUTERS 

The  installation  of  process  control  computers  aboard  ships  has  far  greater 
implications  than  the  manipulation  of  data  and  the  production  of  interim  pro¬ 
ducts  which  is  detailed  in  the  following  sections.  To  a  certain  extent,  such 
a  machine  can  control  a  survey  ship,  relieving  personnel  of  many  bookkeeping 
chores  thus  having  an  impact  on  the  composition  of  the  crew.  In  principle,  if 
navigational  information  and  sensor  readings  were  input  to  the  computer,  a 
limited  oceanic  survey  could  be  carried  out  with  little  human  intervention 
other  than  standing  watch  against  collisions,  buch  automated  surveys  may  very 
well  be  tried  on  an  experimental  basis  during  the  coming  decade,  but  the  recom¬ 
mendations  found  in  this  report  for  sMpboard  computers  do  not  depend  on  the 
full  utilization  of  computers. 

In  t.  e  past  few  years,  laboratory  computers  have  gone  to  sea  a  success 

which  is  surprising  to  computer  and  marine  experts  alike.  The  problems  asso¬ 
ciated  with  ship  motions,  such  as  torque  in  disk  equipment  due  to  rolling,  and 
vibration  problems,  have  been  less  serious  than  anticipated.  Although  power 
outages  and  breakdowns  in  air  conditioning  systems  do  cavise  problems,  they  are 
usually  not  any  more  serious  than  those  encountered  in  shore-based  operations. 
The  most  serious  problem  is  that  of  finding  personnel  to  perform  maintenance, 
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programming,  and  machine  operator  functions  at  sea.  To  save  costs,  it  is 
natural  to  seek  a1!  three  capabilities  in  a  single  individual,  which  compounds 
the  difficulty.  One  solution  to  this  oblem  would  be  for  agencies  acquiring 
shipboard  computers  on  a  timephased  basis  to  send  individual  engineers,  oper¬ 
ators,  and  programmers  to  sea  with  the  first  computers  and  train  them  in  each 
other's  jobs,  with  appropriate  salary  incentives. 

RECOMMENDATIONS  FOR  DIGITIZATION  AT  SEA 

Recommendations  for  digitization  at  sea  of  data  as  it  is  collected  do  not  imply 
that  no  analog  record  should  be  kept.  Although  it  is  possible  to  construct 
sensors  so  that  no  analog  record  is  conveniently  available,  "digital  instrumen¬ 
tation"  as  the  term  is  used  in  this  report  is  assumed  to  provide  a  visible 
analog  display  and  permanent  strip  chart  record.  The  thrust  of  recommendations 
for  digital  systems  is  tc-ward  reducing  the  necessity  of  using  analog  records 
except  as  a  backup  system. 

In  digitizing  an  analog  signal,  the  basic  function  of  the  digitizer  ^machine, 
human  or  a  mix  of  these)  is  to  accurately  pick  a  discrete  value  from  a  continuum 
(or  more  dense  discrete  set)  of  measurements  in  the  presence  of  noise.  Digital 
recording  of  soundings  In  high  sea  states  Is  an  example.  The  return  as  traced 
on  the  usual  analog  FDR  or  PGR  includes  the  surface  return,  noise,  the  deep 
scattering  layer,  and  r,  urns  from  nearby  bottom  features  scanned  by  the  beam 
as  the  ship  roils  and  pitches,  as  well  as  the  bottom  echo.  The  digital  tecord 
could  recreate  the  PDR  record,  noise  and  all,  if  this  were  desirable,  simply 
by  recording  the  time  of  each  return  pulse  with  strength  above  a  sufficiently 
low  threshold.  A  better  c.iotce  would  be  to  record  tne  time  of  the  three  or  four 
strongest  return  pulses  on  an  original  sounding  tape.  The  original  tape  would 
then  be  input  to  an  editing  program  which  would  also  accept  inputs  from  human 
interpretation  of  a  strip  chart.  The  actual  editing  could  be  performed  at 
shore  based  facilities  using  graphic,  display  consoles  and  light  pens;  or  it 
could  b?  performed  on  board  snip  with  card  Inputs.  Ihe  choice  to  ping  rates  and 
keeping  track  >f  what  multiple  of  (sav/  400  fathoms  is  to  be  added  t?  the  depth 
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Is  a  function  which  can  be  performed  by  the  computer  as  well  as  by  a  human 
standing  PDR  watch.  If  the  human  operator  watches  over  the  computer  operation 
(as  he  must),  the  combination  of  man  and  machine  activities  will  be  much 
superior  to  either  alone. 

In  summary,  it  is  recognized  that  good  instrume.. ration  and  good  engineering 
are  needed  for  the  successful  performance  of  digital  data  functions  at  sea.  It 
is  not,  however,  considered  that  any  technological  breakthroughs  are  required 
for  implementation  of  the  recommendations  related  to  digital  data  and  computers 
found  in  tills  report. 

RECOMMENDATIONS  CONCERNING  INSTRUMENTATION 

Well-established  techniques  and  instrumentation  for  the  measurement  of  oceano¬ 
graphic  parameters  are  not  discussed  in  this  report  except  in  those  cases 
where  now,  qualitatively  superior  instrumentation  or  t<  hniques  are  likelv  to 
become  available  within  the  next  ten  years.  Every  instrument  is,  of  course, 
inadequate  in  some  way,  and  the  level  of  engineering  skill  which  goes  into  a 
particular  tvne  of  instrument  varies  widely  across  the  spectrum  of  manufacture' 


Roly  he_  National  Oceanographic  I  ns  t  rumen  tat  ion  Center 


The  newly  established  National  Oceanograph i e  lust  rumetu.it  ion  Center  (former lv 
tin  Naval  Oceanographic  instrumental  ion  Center)  will  continue  its  valuable 
function  of  testing  ana  evaluating  instrument..-,  acquired  bv  the  Center.  The 
Center's  reports  (fact  sheets),  which  are  pre-c-nt.lv  distributed  to  some  2 ,000 
subscribers  within  the  rcdcr.il  establishment,  have  already  had  considerable 

positive  influence  on  instrument  quality.  The  calibration  and  other  ;:-,for- 
mat ion  given  in  the  fact  sheets  should  be  available  for  all  instrumentation 
used  hv  the  agencies  discussed  in  this  report  ,  including  instrument  systems 
developed  *-v  t  no  agencies  themselves,  for  ci.ililv  control  indication.  in 
addition,  facts  developed  from,  agenov  experience  with,  instrumentation  should 
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be  transmitted  to  the  Instrumentation  Center  and  disseminated  to  all  marine 
agencies  on  a  regular  basis. 

The  National  Oceanographic.  Instrumentation  Center  in  conjunction  with  the 
National  Bureau  of  Standards  is  the  focal  point  for  setting  instrument  standards, 
promulgating  of  international  standards,  and  coordinating  the  development  of 
general  purpose  instruments  and  systems.  NOIC  should  also  be  authorized  to 
advertise  the  availability  to  the  general  public  of  instrument  face  sheets. 


Shipboard  Wave-Height  Sensor 

At  the  present  time  no  well  established  instrumentation  for  the  measurement 
of  ocean  waves  from  ships  exists.  Bow-mounted  radar  and  infrared  wave  sensors 
are  under  development.  The  infrared  version  is  considerably  less  expensive, 
and  recent  tests  by  NAVOCEANO  indicate  that  it  may  be  equivalent  in  performance 
to  the  radar  sensor,  the  feasibility  of  which  has  already  been  demonstrated. 

Neither  these  instruments  nor  any  other  instrument  so  far  developed  can  give 
a  full  description  of  ocean  waves  from  underway  ships.  From  the  standpoint 
of  the  seaman,  however,  the  parameter  of  greatest  interest  is  the  sea  state. 

If  the  infrared  wave  height  sensor  turns  out  to  be  reliable,  so  that  only 
directional  information  need  be  determined  by  visual  observation,  it  will  be 
of  great  service. 

Use  of  Buoys  for  Measuring  Sea  State 


For  sea  state  determination  from  buoys,  accelerometers  should  be  useful  if 
the  response  of  the  buoy  to  air  types  of  sea  conditions  can  be  determined. 
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Depending  on  the  mooring  subsystem  finally  selected,  pressure  sensors  on  a 
subsurface  buoy  might  be  used  with  or  instead  of  accelerometers.  No  matter 
what  sensors  are  used,  the  system  must  still  be  calibrated.  One  completely 
satisfactory  type  of  platform  exists  for  measuring  deep  water  waves:  the  type 
exemplified  by  FLIP  (Floating  Instrument  Platform).  This  platform,  essentially 
e.  large  soar  buoy,  has  a  natural  heave  period  of  27  sec,  well  outside  the 
spectrum  of  oceanic  wind  waves  and  swell,  and  its  response  to  excitation  is 
well  known. ^  The  response  of  buoys  and  sensors  selected  for  the  Coast  Guard's 
National  Data  Buoy  System  could  be  determined  using  FLIP  for  calibration. 

Besides  sea  state  or  more  detailed  x«;ave  measurements,  the.  National  Data  Buoy 
System  concept  offers  the  opportunity  to  measure  several  midoceanic  phenomena 
in  a  wav  qualitatively  superior  to  any  present  method.  Present  means  of 
measuring  oceanic  surface  currents  are  by  the  use  of  drift  bottles,  by 
calculation  of  current  sets  (differences  between  dead  reckoning  and  "actual" 
position)  by  navigators,  and,  more  rarely,  by  the  drift  of  manned  platforms 
in  special  experiments.  Of  these  present  methods,  only  the  last  can  give 
detailed  information  about  oceanic  currents. 

Current  meters  mounted  along  a  buoy  mooring  cable  to  obtain  current  profiles 
at  the  buoy  positions  as  a  function  of  time  are  within  the  state  of  the  art. 
Tsunamis  may  also  be  detected  by  Pressure  sensors — perhaps  with  self-contained 
alarm-triggering  systems — mounted  on  the  buoy  anchor.  Further  discussion  of 
problems  of  buoy  instrumentation,  as  well  as  buoy  systems  functions  necessary 
to  furnish  synoptic  meteorological  data  for  the  Weather  Bureau,  will  be 
presented  in  the  section  dealing  with  the  U.S.  Coast  Guard. 


Snodgrass  ,  et  al . , 


Phil.  Trans.  Royal  Society  of  London,  259 ,  1103  (1963). 
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Remote  Sensing  of  Oceanographic  Parameters 

Development  of  instrumentation  for  measuring  sea  state  and  oceanic  skin 
temperature  from  aircraft  and  satellites  is  proceeding  at  NASA-Houstcn  (Earth 
Resources  Aircraft  Program).  The  Navy's  Spacecraft  Oceanography  Program  and 
regular  use  of  the  weather  observation  planes  has  contributed  mightily  to  this 
effort.  Present  emphasis  in  the  experimental  use  of  radar  scatterometers  to 
measure  sea  state  is  on  studying  fully  developed  seas,  for  the  purpose  of 
deriving  surface  wind  information.  The  radar  scatterometer ,  however,  could  be 
used  to  measure  sea  state  whether  the  sea  is  fully  developed  or  not,  and 
should  also  be  evaluated  for  its  potential  in  deriving  more  detailed  descriptions 
of  the  ocean's  surface,  such  as  swell  period  and  direction.  This  should  certainly 
be  possible  from  aircraft,  and  may  be  possible  from  satellites  as  well.  In 
this  connection,  FLIP  would  furnish  the  best  possible  "ground  truth,"  or 
control. 

Questions  of  interpretation  of  oceanic  skin  temperatures  measured  by  infrared 
sensing  exist.  The  term  "skin  temperature"  is  used  here  to  stress  the  fact 
that  only  the  first  few  millimeters  of  water  are  seen  by  the  sensor,  and  the 
relation  of  such  measurements  to  sea  surface  temperatures  obtained  by  bucket 
thermometers  or  STD's  at  the  surface  is  not  well  known,  depending  as  it  does 
on  detailed  thermal  equilibrium  (or  lack  of  equilibrium)  in  the  first  few 
centimeters  beneath  the  surface.  In  the  presence  of  spray  or  high  water 
vapor  content,  it  may  be  questioned  whether  the  sensor  ''sees"  the  water  at 
all.  Resolution  of  such  questions  of  interpretation  of  bolometric  measurements 
of  radiation  from  the  oceans  must  await  further  scientific  research. 


^It  might  be  possible  to  apply  the  techniques  of  analysis  used  by  radio 
astronomers  in  studying  interplanetary  scintillations,  that  is,  treating 
the  ocean  surface  as  a  phase- changing  screen — in  this  case,  in  reflection. 
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Other  developments  in  spacecraft  oceanography  and  related  meteorology  are 
exemplified  by  the  experiments  f'own  on  the  most  recent  (April  1969)  NIMBUS 
satellite.  These  include  an  infrared  interferometer  spectrometer  for  sensing 
the  ertical  distribution  of  water  vapor,  ozone,  nitrous  oxide  and  other 
pollutants,  and  temperatures.  The  Satellite  Infrared  Spectrometer  (SIRS) 
system,  the  development  of  which  is  well  advanced,  is  also  on  board  and  will 
give  the  vertical  atmospheric  temperature  distribution  from  the  surface  to 
about  80,000  feet  along  the  orbit  of  the  spacecraft.  Measurement  of  the  earth's 
radiation  balance  (heat  budget) ,  important  for  long  range  weather  prediction, 
will  be  carried  out  with  a  medium  resolution  infrared  radiometer. 

Only  such  inadequacies  as  exist  in  the  field  of  remote  sensing  from  satellites 
that  are  exclusively  related  to  storage  and  retrieval  ^f  data  and  the  production 
and  dissemination  of  products  can  be  constructively  addressed  in  this  report. 

That  is  to  say,  although  difficulties  in  spacecraft  instrumentation  and  telemetry 
exist,  they  arise  from  limitations  in  the  state  of  the  art,  and  not  from  any 
inadequacy  in  data  management  procedures.  Problems  related  to  archival  storage 
and  the  preparation  of  products  will  be  treated  in  the  sections  dealing  with 
agencies  which  make  use  of  remotely-sensed  data  for  their  products  and  services. 

The  use  of  aircraft  to  study  the  air-sea  interface  and  other  aspects  of  oceano¬ 
graphy  and  marine  meteorology  is  well  established.  For  wave  measurements, 
stereoscopic  photography  has  been  used  in  research.  This  method  gives  the 
most  complete  possible  description  of  the  sea  surface  in  a  limited  area,  so 
derailed,  in  fact,  that  contour  maps  derived  from  such  photography  are  little 
more  than  curiosities.  The  use  of  a  radar  r  results  in  a  recorded 

section  of  the  surface  f  (x,y,t)  beneath  the  aircraft,  where  the  space  and 
time  coordinates  are  related  by  the  course  and  speed  of  the  aircraft.  Although 
this  relation  complicates  spectral  analysis  of  the  surface,  a  highly  accurate 
sea  state  determination  can  be  extracted  from  such  a  record.  A  more  direct 
measurement  of  sea  state  is  possible  using  the  radar  scatterometer . 


\ 
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AGENCIES  CONCERNED  WITH  MAP  AND  CHART  PRODUCTION 

The  first  three  agencies  to  be  discussed  are  the  U.S.  Naval  Oceanographic 
Office  (NAVOCEANO) ,  the  ESSA-Coast  and  Geodetic  Survey  (C&GS) ,  and  the  U.S. 

Lake  Survey.  In  all  three  agencies,  the  most  stringent  demands  for  hardware 
and  software  are  made  by  the  large  volume  of  each  agency's  data  bases  produced 
by  hydrographic,  oceanographic  and  geophysical  surveys.  The  chartmaking  and 
chart  correction  functions  of  these  agencies  in  fact  are  the  dominant  or  lead 
functions  in  each  case,  so  that  although  the  agencies  are  discussed  separately, 
some  points  which  apply  to  all  three  are  only  fully  discussed  in  one  section, 
to  avoid  repetition  of  the  same  details. 


U.S.  NAVAL  OCEANOGRAPHIC  OFFICE  (NAVOCEANO) 

Priority  products  of  NAVOCEANO  are  bathymetric  maps,  nautical  charts  (often 
collected  from  foreign  governments),  navigation  notices  (Weekly  Notices, 

Daily  Memoranda,  and  radio  broadcasts),  magnetic  field  maps  (HO  1700  Series), 
Pilot  Charts  and  climatological  atlases,  gravity  field  maps,  sea  surface 
temperature  atlases  and  thermocllne  depth  charts,  and  the  HO  700  atlas  series 
(oceanic  currents,  physical  properties,  ice,  sea  state  and  swell,  marine 
geology,  and  sound  velocity).  NAVOCEANO  produces  a  large  volume  of  classified 
products,  most  of  which  could  be  sanitized  for  wider  distribution.  It  is  part 
of  the  mission  of  NAVOCEANO  to  complete  the  bathymetric,  survey  of  the  world 
oceans.  It  is  estimated  that  half  the  oceans  have  been  surveyed  at  approx¬ 
imately  five-mile  line  spacing.  This  data  has  been  used  for  the  production 
of  about  500  bathymetric  maps  at  scales  from  1:500,000  at  the  equator  to 
1:350,000  at  high  latitudes.  At  the  present  level  of  effort,  about  two  and 
one-half  percent  of  the  planned  coverage,  500  additional  maps,  is  being 
accomplished  annually,  so  that  completion  of  the  task  would  require  40  vears. 
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Adding  to  the  survey  workload  is  the  necessity  of  producing  1:75,000  scale 
coastal  charts;  these  charts  exist  only  for  about  one-quarter  of  the  wor1d's 
coastline  and  as  many  as  2,000  charts  remain  to  be  produced.  The  Technical 
Development  Plan  recommends  an  increase  in  this  survey  work  from  the  present 
25  percent  geographic  coverage  to  75  percent  by  FY  80. 

Data  Base  Volumes 

With  present  techniques,  soundings  are  put  into  digital  form  at  some  point  in 
the  cartographic  process  (onshore).  In  the  future,  the  survey  itself  should 
be  able  to  deliver  digital  information  to  shore-based  facilities. 

The  following  increase  in  10-year  digital  data  volumes  is  projected: 

9  11  1 

Soundings  3  X  10  datapoints  3  X  10  bits 

Magnetic  Data  70°  X  10^  datapoints  7  X  10^  bits^ 

6  8  1 

Gravity  Data  6  X  10  datapoints  6  X  10  bits 

Total  data  base  sizes  at  the  end  of  10  years  are  estimated  to  be: 

Soundings  3.7  X  10^  datapoints  3.7  X  10^  bits'*' 

Magnetic  Data  744  X  10^  datapoints  7.4  X  10^  bits^ 

ft  O  1 

Gravity  7.1  X  10  datapoints  7.1  X  10  bits 

The  data  base  volume  described  in  the  previous  paragraph  by  their  bulk  dominate 
NAVOCEANO  in-house  data  bases.  Geomagnetic  data  from  aircraft,  under  the  pre¬ 
sent  program  of  flying  aircraft  on  east-west  courses  separated  by  200  miles, 
would  result  in  less  than  10  miles  of  flight  path;  and  presumably  much  less 

g 

than  10  usable  magnetic  field  values.  An  aids  to-navigat ion  file  for  the  entire 
world  could  be  contained  on  about  250,000  punched  cards  or  about  2  X  10‘  char¬ 
acters  including  blanks.  A  digital  file  of  all  the  world's  coastline,  which  is 

* Assuming  100  bits  per  binary  coded  datapoint. 
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about  150,000  miles  excluding  French  Polynesia  and  assuming  smoothing  appro¬ 
priate  for  1:250,000  scale  or  smaller,  would  comprise  no  more  than  5  X  10^ 
coordinate  pairs  (assumes  the  equivalent  of  digitizing  every  .0001  inch  from 
1:250,000  maps) . 

BATHYMETRIC  MAPS 

As  stated  above,  about  hair  the  world's  oceans  have  been  mapped  by  NAVOCEANO 
to  date.  At  the  present  level  of  effort  (ten  ships)  the  remainder  of  the  world 
would  be  mapped  in  40  years.  Measured  against  the  increasing  interest  in 
oceanic  resources  and  in  oceanography  in  general,  this  time  interval  appears 
to  be  excessive. 


The  Technical  Development  Plan  recommends  an  increase  of  12  survey  ships  in  the 
next  10  years  in  order  to  increase  the  bathymetric  and  nautical  chart  coverage 
for  scales  of  1:75,000  or  larger  from  25  to  75  percent.  The  survey  ships  would 
also  be  used  for  geophysical  and  oceanography  data  collection.  Shipboard  com¬ 
puter  systems  are  recommended  for  these  survey  vessels.  They  should  be  process 
control  machines  of  131,000  character  core  storage  capacity,  with  plotters, 
disk  drives,  three  or  more  tape  drives,  card  inputs,  and  an  analog  to  digital 
converter.  Part  of  the  function  of  the  shipboard  computers  and  peripheral  equip¬ 
ment  would  be  to  maintain  the  survey  bathymetric  file  as  it  is  accumulated; 
performing  corrections  for  the  speed  of  sound,  merging  depth  with  corrected 
positions  as  fixes  and  crosschecks  are  obtained,  and  producing  boat  sheets  as 
sufficient  data  accumulated.  Automated  contouring  would  also  be  possible,  and 
even  though  eventually  cartographers  would  have  to  check  and  hand-correct  the 
contours,  their  task  would  be  significantly  lightened  by  the  automatically  drawn 
preliminary  contours. 


National  Council  on  Marine  Resources  and  Engineering  Develop  ent  Third  Report: 
A  Yer, f  of  Broadened  Participation,  January  1969. 
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Magnetic  and  gravity  data  can  be  treated,  of  course,  in  the  same  way  as  bathy¬ 
metry  data.  It  is  estimated  that  all  soundings  and  geophysical  data  for  a 
given  survey  can  be  contained  on  three  reels  of  800  bytes-per-inch  tape. 

NAUTICAL  CHARTS 

At  NAVOCEANO,  it  is  envisaged  that  approximately  80  cartographers  in  FY  1971 
growing  to  200  in  FY  1980  may  be  occupied  in  updating  nautical  charts  and  pro¬ 
ducing  charts  of  foreign  coastal  waters  with  scales  of  1:75,000  or  greater. 
Seventy-five  percent  of  the  world's  coastline  remains  to  be  so  mapped;  so  about 
120,000  miles  of  coastline  would  be  involved.^  About  2,000  charts  will  have  to 
be  generated  and  maintained,  in  addition  to  the  600  coastline  charts  now  extant 
(these  are  rough  estimates  based  on  "smoothed"  coasts  aligned  along  the  diagonal 
of  one-square  meter  charts).  Each  of  these  charts  will  include  aids-to-navlgation 

file  will  be  a  necessity  for  chart  maintenance.  If  all  2,600  coastline  charts 

2 

are  to  be  updated  semi-annually,  about  21  updating  operations  ranging  in  scope 
from  merely  noting  that  no  corr  ctions  are  necessary  to  making  as  many  as  50  cor¬ 
rections  (e.g.,  New  York  harbor  area),  will  have  to  be  performed  every  day  just 
for  this  one  class  of  charts.  Cos.  tal  charts  have  been  chosen  as  an  example  and 
by  no  means  represent  the  bulk  of  NAVOCEANO  chart  holdings  (some  6,000  U.S.  and 
23,000  total  charts  in  NAVOCEANO's  automated  chart  library). 

SHORE-BASED  SYSTEM  PROPOSED  FOR  NAVOCEANO 
Flexibility  and  Fail-Safe  Characteristics 

The  maximum-configuration  system  charted  in  Figure  V-l  is  fully  duplexed;  that 
is  both  processors  have  access  to  all  auxiliary  memory  and  peripheral  units. 

This  increases  system  flexibility  and  permits  continuous  system  operation  simul¬ 
taneously  with  maintenance  or  repair  activities. 

^Based  on  estimates  for  the  world's  coastlines  given  in  Marine  Science  Affairs. 

(At  least  1^6,000  miles  excluding  Polynesia.) 

2 

See  nautical  chart  discussion  under  ESSA-Coast  &  Geodetic  Survey. 
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Use  of  Graphic  Display  Units 

The  major  use  of  the  24  graphic  light  pen  CRTs  will  be  in  chart  updating  and 
quality  control — that  is,  editing  of  data.  (The  first  of  these  units  will  be 
in  operation  in  1971.)  For  example,  current  information  from  an  automated  aids- 
to-navigation  file  could  be  displayed  on  an  optically-ported  CRT1  simultaneously 
with  a  projection  of  a  microfilmed  chart  of  the  appropriate  area.  For  the 
present,  however,  the  projection  of  anything  other  than  digital  (computer- 
readable)  information  on  the  CRT  remains  an  experimental  technique.  Thus, 
within  the  off-the-shelf  technology  for  perhaps  the  next  five  years,  the  micro¬ 
filmed  image  of  the  chart  would  be  presented  on  the  screen  of  a  curve-follower 
and  digitized  as  necessary  to  outline  the  coastline,  wharves,  breakwaters,  etc., 
on  the  CRT.  Software  would  be  necessary  for  performing  coordinate  transforma¬ 
tions  for  matching  the  aids-to-navigation  and  coastline  information  (using  known 
fixed  aids  common  to  both  the  chart  and  the  aids  file),  but  such  software  con¬ 
sists  only  of  a  small  FORTRAN  program  and  is  negligible  compared  to  the  large 
software  requirements  imposed  by  basic  CRT  operation.  Assuming  that  the  area 
in  question  is  part  of  one  mapped  on  a  harbor  chart,  the  effect  of  newly- 
reported  aids  to  navigation,  shoals,  and  wrecks,  can  be  estimated  by  examining 
their  relationship  to  harbor  entrance  channels.  To  give  a  specific  example,  it 
might  be  found  that  the  position  reported  for  newly  established  range  markers 
is  inconsistent  with  harbor  approach,  information  shown  on  the  microfilmed  chart. 
If  a  check  revealed  that  the  position  information  for  a  range  marker  was  mis- 
punched,  it  could  be  deleted  from  the  display  (and  from  the  data  base)  with  the 
light  pen  and  corrected  information  entered  via  the  program  {unction  or  alpha¬ 
numeric  keyboard.  In  some  cases,  where  exact  position  is  neither  critical  nor 
available  (such  as  areas  of  kelp,  bottom  characteristics  in  anchorages,  etc.), 
symbols  or  notations  may  he  entered  into  the  display  using  the  light  pen. 


Available  on  special  order  at  present. 
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The  updated  display  could  then  be  photographed  using  the  microfilm  recorder 
unit  and  filed  in  the  unit's  film  storage  bank  (75,000  photographs  amenable 
to  automatic  retrieval  through  coded  indices)  until  it  is  needed  again.  The 
aids-to-uavigation  and  other  information  on  the  screen  which  is  in  memory 
could  be  channeled  to  the  table  plotter  or  scriber  for  the  production  of  an 
overlay  or  overlays  to  be  used  in  updating  the  affected  charts. 

Another  use  for  the  graphic  display-light  pen  units  will  be  found  in  final 
editing  of  digital  soundings  information.  Using  software,  the  final  soundings 
tape  _ould  be  generated  by  the  editor's  elimination  via  the  light  pen  of  deep 
scattering  layers,  side  echoes,  and  noise  pulses.  The  display  could  be  made 
to  rapidly  -ecapitulate  the  ship's  track,  stopping  automatically  wherever  the 
depth  as  a  function  of  ship's  position  is  multiple-valued. 

Direct  Access  Storage 

Four  disk  units  with  removable  dis;  packs  to  allow  on-line  storage  of  up  to 
920,000  characters  is  recommended.  This  capacity  will  allow  a  CRT  user  to 
expect  that,  on  the  average,  some  38,000  characters  (equivalent  to  about 
480  punched  cards)  ol  direct  access  st  rage  will  be  available  to  his  display 
unit  at  any  time,  which  is  consistent  with  the  number  of  aids-to-navigation  and 
other  cultural  features  which  might  be  expected  in  populous  areas,  and  should 
also  be  sufficient  for  the  bathymetric  editing  function  outlined  ir  the  last 
paragraph . 
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ESSA-COAST  AND  GEODETIC  SURVEY  (C&GS) 

The  task  of  providing  complete  1:250,000  scale  coverage  of  all  U.S.  continental 
shelves  (plus  continental  slopes  to  the  2,000-meter  150  isobath)  will  require 
about  70  more  ship-years  of  effort.  There  will  be  about  1.3  X  10^  recorded 
soundings  involved,  with  somewhat  fewer  recorded  magnetic  and  gravity  values. 
This  bathymetric  data  density  is  about  the  minimum  necessary  to  accurately  map 
the  bottom  at  1:250,000  scale.  Data  density  for  the  geophysical  parameters  can 
be  less  without  affecting  the  integrity  of  the  finished  maps.  The  U.S.  shelf 
slope  is  slightly  over  10^  are  nautical  miles  and  is  broken  down  into  165 

separate  map  areas  at  the  above-mentioned  scale.  Three  to  five  different  maps 
will  be  required  for  each  of  these  areas  in  order  to  depict  all  parameters. 

About  one  ship-year  per  year  is  now  available  for  this  mapping,  so  that  at  the 
present  rate  of  progress,  only  about  one-seventh  of  the  planned  coverage  would 
be  accomplished  in  the  next  decade.  Because  of  the  increased  interest  in,  and 
importance  of,  the  resources  of  the  continental  shelf,  it  would  be  desirable  to 
increase  the  present  rate  of  survey.  One  alternative  could  be  to  fund  the 
acquisition  of  additional  ships  for  survey  work;  other  alternatives  (not  neces¬ 
sarily  excluding  new  si  ip  acquisition)  could  be  increased  use  of  high-speed 
survey  vessels  and  survey  launches  from  "mother  ships"  and  conversion  of  exist¬ 
ing  chart  survey  vessels  to  mapping  use. 

The  Technical  Development  Plan  recommends  the  acquisition  of  6  additional 
survey  ships  during  the  next  decade  and  the  utilization  of  6  existing  ships  in 
order  to  provide  bathymetric  mapping  of  70  percent  of  t ae  Continental  Shelf  and 
increased  small  craft  chart  geographic  coverage. 

SHIPBOARD  PROCESSING 


An  automatic  data  processing  facility  on  board  each  survey  ship  would  result 
in  faster  processing  and  improved  quality  of  each  ship's  output  (preliminary 
smooth  sheet).  Recognizing  that  platform  operation  costs  far  outweigh  the  cost 
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of  a  shipboard  computer,  we  recommend  that  a  computer  processing  ay-stem  be 
acquired  lor  each  C&GS  survey  ship,  since  even  a  Jmall  increase  in  efficiency 
of  shxp  use  will  amortize  the  computer  cost  over  the  life  of  the  ship.  The 
use  of  shipboard  computer  processing  equipment  has  been  proven  feasible  in 
the  NAVOCEANG  HYSURCH  development  program. 


NAUTICAL  CHARTS 

Figure  V-2  outlines  the  shore-based  system  according  to  the  .technical  Develop¬ 
ment  Plan.  The  large  interactive  capability  recommended  will  allow  semi-annual 
updating  of  all  nautical  charts  by  FY  SO,  which  is  a  reasonable  upper  l_ur.it 
on  frequency  of  updating  in  that  it  resolves  seasonal  effects,  e.g„,  storm 
damage  to  aids-to-ncvigation  and  shoaling  of  harbor  entrances.  At  the  present 
time,  charts  are  updated  when  a  specified  number  of  changes  to  the  chart  have 
appeared  in  the  Notice  to  Mariners.  Thus,  although  an  average  frequency  of 
updating  at  present  may  be  quoted  (once  every  three  years,  based  on  the  accu¬ 
mulation  of  30  changes),  the  time  interval  between  the  updating  of  a  specific 
chart  varies  widely. 

The  user,  then,  has  the  choice  of  obtaining  his  charts  from  a  retail  outlet, 
with  all  Notices  to  Mariners  issued  since  the  date  on  the  chart,  or  ordering 
up-to-date  charts  from  the  appropriate  agency,  which  may  mean  a  wait  of  from 
two  to  three  weeks  for  delivery.  Semi-annual  updating  would  greatly  decrease 
the  trouble  to  the  user  of  updating  his  "new"  charts,  in  that  at  the  worst 
only  two  dozen  issues  of  the  WeelOy  Notices  would  have  to  be  examined  for 
corrections  instead  of  (potentially)  hundreds  of  issues. 

The  system  of  distribution  through  retail  outlets  fo-  semi-annually  updated 
harts  would  function  best  if  handled  in  the  same  manner  as  the  distribution 
of  popular  magazines;  that  is,  outdated  charts  would  be  returned  by  the 
retailer  to  C&GS  (or  NAV0CEAN0,  Lake  Survey).  Since  the  updating  process,  as 
noted  below,  would  be  a  continuous  process  at  the  chartmaking  agency,  charts 
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FIGURE  V-2 .  COAST  AND  GEODETIC  SURVEY  SYSTEM 
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could  be  mailed  to  dealers  more  frequently  than  semi-annually  (e.g.,  quarterly 
or  monthly)  if  this  were  found  desirable.  The  return  by  the  dealer  of  outdated 
charts  would  not  have  to  fee  on  the  same  frequency  basis;  and  in  fact  it  might 
remain  the  most  economical  practice  to  return  only  the  chart  label,  as  at  present. 

NOTICE  TO  MARINERS  PRODUCTION 

For  both  C&GS  and  NAV0CEAN0,  the  data  base  used  in  the  production  of  Notices 
to  Mariners  should  be  automated.  There  are  about  50,000  official  aids  to 
navigation  in  the  U.S.,  and  another  200,000  cultural  features,  unmarked  ob¬ 
structions  and  restricted  areas.  The  necessary  information  for  each  of  these 
250,000  objects  (latitude,  longitude,  elevation,  and  descriptors)  should  be 
put  in  computer -readable  form.  The  amount  of  storage  needed  could  be  as  little 
as  the  equivalent  of  one  full  SOO  bytes-per-inch  magnetic  tape;  but  in  actuality, 
several  tapes  should  be  used,  perhaps  one  for  each  of  the  ten  ocean  areas,  for 
convenience  in  access. 

Such  an  automated  file  would  lend  itself  to  the  semi-automated,  on-line  produc¬ 
tion  and  correction  of  nautical  charts  using  CRT  displays  and  light  pen  tech¬ 
niques.  A  system  with  such  capability  is  recommended  for  C&GS  as  well  as  NAV0CEAN0 
chart  corrections  and  entries  for  the  Weekly  Notice  to  Mariners  will  be  much 
easier  to  generate  because  of  the  ability  to  check  for  redundancy  of  information, 
inconsistencies  in  observations,  etc. 

SURVEY  CONTROL  INFORMATION  SYSTEM 

For  survey  work,  an  automated  file  of  benchmark  positions  would  be  of  great 
utility  for  checking  and  processing  survey  results.  For  studies  of  important 
geological  events  such  as  the  1964  Alaskan  ("Good  Friday")  earthquake,  such 
a  file  would  greatly  facilitate  the  evaluation  of  re-surveys  of  the  affected 
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U.S.  ARMY  CORPS  OF  ENGINEERS  -  LAKE  SURVEY  DISTRICT 
AND  GREAT  LAKES  REGIONAL  DATA  CENTER 

The  U.S.  Lake  Survey  has  responsibility  for  navigational  charts  of  the  Great 
Lakes  and  other  waterways  of  the  region.  The  agency  also  performs  studies 
related  to  the  physical  limnology,  hydraulics  and  hydrology  of  the  Great  Lakes 
in  cooperation  with  other  Federal  agencies,  local  universities,  and  Canadian 
agencies . 

Limnology  studies  include  lake  water  characteristics,  water  motion,  ice  and 
snow  studies,  water  quantity  and  shore  processes  investigation. 

Geological  investigations  involve  detailed  bathymetry  of  specific  areas,  such 
as  the  present  three-year  project  to  study  reef  areas  of  western  Lake  Erie. 

The  Lake  Survey  has  not  been  previously  required  to  perform  detailed  bathymetry 
of  the  entire  Great  Lakes  system.  To  do  so  will  require  the  acquisition  of 
additional  ships,  since  the  agency  has  only  two  vessels  well  suited  to  offshore 
survey  work  and  these  are  constantly  employed  on  other  projects.  There  has  not 
been  great  demand  for  detailed  bathymetric  maps  in  the  past,  most  of  the 
interest  in  lake  bathymetry  having  been  concentrated  in  specific  areas  of  geo¬ 
logical  interest.  Recent  interest  in  underwater  oil  production,  however,  has 
created  a  general  demand  on  the  part  of  the  oil  industry  for  detailed  bathy¬ 
metry  of  all  the  Lakes. 

Satisfaction  of  this  demand  will  require  the  production  of  ten  bathymetric 
maps  (2,000,000  soundings)  at  a  scale  of  1:250,000.  The  requirements, 
other  than  platform  acquisition  costs,  for  performing  this  task  are  included 
in  the  Technical  Development  Plan  (TDP ) ,  with  the  concomitant  expansion  in 
Lake  Survey  personnel,  activities,  and  funding.  (If  eight  small  survey 
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ships  were  equipped  with  analog  to  digital  conversion  equipment  for  convert¬ 
ing  sounding  data,  as  proposed  in  the  TDP,  they  would  begin  production  of 
maps  in  FY  1975  and  finish  by  FY  1978.)  Implicit  in  this  plan  are  two 
assumptions:  first,  the  cooperation  of  Canadian  surveyors  in  surveying 
Canadian  waters,  and,  counterbalancing  this  help  to  an  extent,  the  hinder¬ 
ing  effects  of  the  ice  season.  The  installation  of  shipboard  computers 
on  these  new  vessels  would  give  the  Lake  Survey  the  mobile  computing 
facility  which  has  been  specified  as  desirable  in  agency  plans,  as  well 
as  facilitate  the  survey  work  in  the  manner  described  for  other  surveying 
agencies . 

A  total  of  about  3.5  million  observations  will  have  been  collected  by  the 
Lake  Survey  by  FY  1970,  consisting  of  coastal  engineering  and  water 
resources  data  and  various  fishery,  hydrology,  and  geology  studies. 

The  rate  of  collection  of  information  is  estimated  to  be  a  half-million 
observations  annually  by  the  Lake  Survey  District  alone.  Applying  the 
rule  of  thumb  that,  on  the  average,  the  information  from  an  "observation" 
of  whatever  nature  can  be  contained  on  one  80-column  punched  card,  the 

g 

.lata  base  size  may  presently  be  estimated  at  3  x  10  characters  when 
put  in  computer-readable  form.  It  is  growing  at  the  rate  of  ten  percent 
per  year. 

An  automated  aids  to  navigation  file  is  recommended  for  the  chart  mainten¬ 
ance  function  of  Lake  Survey.  As  for  NAV0CEAN0  and  C&GS,  the  term  as 
used  here  is  intended  to  include  cultural  features  such  as  piers,  bridges, 
towers  and  stakes,  as  well  as  obstructions,  wrecks  and  buoys.  The 
volume  of  this  file  (including  Canadian  waters)  will  be  comparable  with 
that  for  the  maritime  coasts  of  the  U.S. — some  30  to  40  thousand  entries. 

The  use  of  this  file,  in  conjunction  with  microfilmed  information  when 
the  graphic  display  is  available,  or  simply  by  printout  and  manual  plotting, 
would  be  similar  to  its  use  by  NAV0CEAN0,  previously  described. 
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Briefly  put,  it  is  proposed  that  recreation  chart  coverage  of  the  Great  Lakes 
should  be  completed  by  FY  1980;  presently,  the  overall  coverage  is  about  ten 
percent.^  Development  and  production  of  climatological  atlases  for  the  Great 
Lakes  should  begin  by  FY  1979  and  be  complete  at  the  end  of  FY  1980.  Other 
priority  products'  upgrading  schedules  are  presented  in  the  TDP  (Volume  Two). 
A  flow  chart  for  the  system  and  its  hardware  characteristics  is  given  in 
Figure  V-3. 


COASTAL  ENGINEERING  RESEARCH  CENTER  (CERC) 


Activities  of  CERC  include  studies  of  shore  processes,  such  as  beach  erosion 
and  buildup  and  the  associated  sediment  (sand)  transport;  studies  of  ocean 
waves  and  surf  and  the  effect  of  nearshore  waves  and  surf  upon  coastal 
structures;  and  studies  of  runup  of  breakers,  tsunamis,  and  storm  surges. 

These  studies  range  in  nature  from  the  gathering  of  empirical  information 
through  observation  to  basic  theoretical  research. 

Data  bases  presently  maintained  at  CERC  are  surf  observations  (visual),  coastal 
wave  gauge  records,  beach  profiles,  sand  grain  size  distributions  from  beaches 
and  from  some  offshore  areas  (Atlantic,  seaboard)  to  a  depth  of  50  feet,  and 
littoral  environment  observations  from  California,  including  surf,  wind,  water 
temperature  and  littoral  current  information  plus  beach  profiles.  Information 
derived  from  these  data  is  disseminated  to  Corps  of  Engineers  District  Offices, 
and  wave  analyses  (significant  wave  parameters,  sometimes  with  spectral  analyses) 
are  disseminated  to  over  1,200  customers  who  have  requested  them. 


Present  coverage  is  nil  for  Lake  Superior,  ten  percent  for  Lake  Michigan, 
five  percent  for  Lake  Huron,  15  percent  for  Lake  Erie,  nil  for  Lake  Ontario. 
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WAVE  GAUGE  DATA  BACKLOG 

CERC  has  approximately  150  gauge-years  of  wave  gauge  data  on  analog  paper 
tape  from  previous  collections  beginning  in  1948.  A  few  data  are  available 
from  earlier  years.  Approximately  80  gauge-years  of  data  are  available  on 
analog  magnetic  tape.  As  of  January  1969,  approximately  two  years  of  data 
were  available  on  computer  compatible  magnetic  tape.  The  paper  tape  records 
consist  of  seven-minute  records,  six  records  per  day.  The  analog  magnetic 
tape  records  consist  of  twenty-minute  records,  six  times  per  day  at  a  rate 
of  .5  inch  per  minute  (.00833  IPS).  As  of  April  1969,  978  standard  1/4-inch 
analog  magnetic  tapes  were  available.  The  digital  tape  records,  which  have 
been  experimental,  consist  of  more  or  less  continuous  recordings  from  Atlantic 
City  at  eight  samples  per  second.  The  continuous  recordings  from  Atlantic 
City  have  been  discontinued  in  favor  of  sequential  recording  at  several 
stations.  Simultaneous  recordings  from  as  many  as  four  gauges  on  the  Steel 
Pier  have  been  obtained  for  selected  periods. 

In  several  cases,  two  or  more  types  of  gauges  have  been  installed  on  the  same 
pier  to  compare  gauge  response.  Most  of  the  paper  tape  records  have  been 
analyzed  visually  by  a  semiobjective  system  to  determine  significant  height 
and  period.  Selected  portions  of  the  magnetic  tape  records  have  been  sub¬ 
jected  to  spectrum  analysis.  There  is  no  plan  for  performing  spectrum 
analyses  on  all  of  the  available  records. 

Comparisons  of  the  records  from  two  different  tvpes  of  gauges  on  the  same 
pier  show  statistically  significant  differences,  even  when  averaged  over 
periods  as  long  as  a  year.  These  differences  appear  to  be  caused  partly  by 
differences  in  the  response  of  the  sensors  to  Identical  waves,  and  partly 
to  the  disturbance  of  the  wave  field  caused  hv  the  gauge  support. 
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FIELD  WAVE  GAUGING  DATA  ACQUISITION  AND  PRELIMINARY  ANALYSIS  SYSTEM 

Field  Wave  Gauging 

Four  gauges  are  being  operated  at  Atlantic  City  as  a  part  of  the  comparative 
gauge  study.  A  single  gauge  is  operated  at  six  sites  on  the  East  Coast  other 
than  Atlantic  City,  two  in  the  Gulf  of  Mexico,  three  on  the  West  Coast  and  five 
in  the  Great  Lakes.  The  practicality  of  multi-gauge  arrays  for  wave  direction 
detection  is  being  investigated.  The  ideal  number  of  such  gauges  and  the  op¬ 
timum  analysis  procedure  have  not  been  determined. 

It  is  suspected  that  about  100  well-selected  sites  will  be  needed  to  establish 
an  adequate  datq  base  for  a  wave  climatology  for  the  U.S.  coastline.  It  has 
not  been  determined  that  all  of  these  sites  should  be  occupied  at  the  same 
time  or  that  100  is  the  optimum  number. 

Data  Flow  for  the  Fully  Developed  System 

While  CERC  does  not  necessarily  intend  to  operate  all  100  stations  simulta¬ 
neously,  it  is  proposed  here  that  U.S.  Weather  Bureau  marine  forecasting  centers 
and  certain  coastal  offices  tap  the  gauges  appropriate  to  their  areas  for  coastal 
wave  and  surf  monitoring  and  forecasts.  For  this  reason,  we  suggest  that  all 
CERC  stations  be  in  fact  permanent  stations,  and  not  merely  operational  during 
the  five  to  ten  years'  duration  of  the  CERC  study  project.  The  use  of  data 
from  this  system  by  the  marine  forecast  centers  will  be  discussed  in  the  section 
on  ESSA-Weather  Bureau. 


The  Atlantic  Coast  arrays  are  to  be  operational  by  FY  1971.  These  ten 
stations  will  transmit  analog  data  to  CERC  via  telephone  lines;  the  signals 
from  the  three  channels  will  be  fed  through  subcarrier  oscillators,1  multi¬ 
plexed,  modulated  for  FM/FM  transmission  and  sent  by  common  carrier  to  a 
demodulator-discriminator  system  (already  installed)  at  CERC.  The  ten 

1If  the  sensor's  direct  output  is  a  frequency  rather  than  a  voltage,  it  may  be 
possible  for  this  step  to  be  bypassed;  on  the  other  hand,  it  may  be  necessary 
to  add  a  detector  to  the  front  end  of  the  subcarrier  oscillator. 
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stations  are  to  be  interrogated  one  at  a  time  under  the  control  of  an  A/D 
converter  and  control  unit,  which  may  be  used  to  select  the  sample  rate. 

At  the  same  time,  a  seven-channel  FM  analog  tape  recorder  records  the  output 
of  the  demodulator  and  the  discriminator  for  eventual  archival,  and  in  case 
of  failure  in  the  downstream  system,  the  analog  signals  are  also  displayed 
on  a  multichannel  strip  chart  recorder. 

Sampling  Rates 

The  forms  of  the  typical  ocean  wav  ■  spectra  from  coasts  bordering  the  Atlantic 
and  Pacific  Oceans  and  the  Gulf  of  Mexico  vary.  On  the  Pacific  coast,  weather 
conditions  within  a  few  hundred  miles  of  the  coast  typically  produce  7-  to 
10-second-period  waves,  and  large  Pacific  storms  commonly  produce  swells  of 
16-second  period  (i.e.,  the  maximum  energy  of  storm-produced  wave  spectrum 
at  the  source  is  commonly  at  a  frequency  of  1/16  sec  ^).  Swell  from  southern 
ocean  and  Indian  Ocean  storms  has  been  observed  with  greater  than  20-second 
period  when  first  detected.  The  wave  climate  of  the  Hast  and  Gulf  Coasts,  on 
the  other  hand,  is  characterized  by  "fair  weather"  waves  of  shorter  period, 
typically  four  to  seven  seconds,  with  hurricane-produced  swell  on  the  order 
of  12  to  14  seconds  appearing  in  the  fall  and  North  Atlantic  storm  waves  of 
8  to  12  second  period  in  winter  observed  along  the  Eastern  Seaboard.  Since 
the  longer-period  waves,  for  the  same  height ,  carry  greater  energy,  it  is 
these  waves  vhieh  are  responsible  for  most  shore  processes  involving  sediment 
t  runsper t  . 


Tba-  general  torn  ot  wave  spectra  is  well  known, 
Tower  is  Sound  in  any  wave  spectrum  beyond  1/2 


sample  rate  of  )  see  would  he*  sufficient 
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examined,  wave  lengths  as  low  as  1/2  l  ot  (period  of  the  order  of  0.3  sec) 
might  be  examined,  in  which  cases  periods  of  up  to  eight  samples  a  second 
might  be  used.  Such  experiments  might  be  better  carried  out  in  a  wave  tank 
than  at  a  site,  however,  since  neither  ordinary  wave  staffs  nor  pressure 
sensors  can  be  expected  to  show  good  response  at  such  frequencies.  The 
attenuation  length  A/j^  for  1/2  foot-wave  length  ripples  is  less  than  an  :h, 

so  that  pressure  sensors  cannot  be  used  to  measure  these  wavelets,  and  wa  , 
staffs  suitable  for  measuring  large  waves  cannot  respond  to  wavelets,  because 
their  resolution  is  insufficient  and  because  of  wetting  of  the  staff  and 
resistance  wire.  Furthermore,  the  directional  resolution  for  these  very 
short  waves  would  be  nil  for  an  array  with  good  resolution  at,  say,  four- 
second  period. 

Because  of  the  attenuation  of  pressure  fluctuation  due  to  gravity  waves  with 
depth,  where  pressure  sensors  are  installed  in  a  depth  d,  a  good  rule  of 
thumb  is  to  sample  at  a  rate  not  much  greater  than 


If  this  rate  Is  chosen,  then  aliased  power  from  just  beyond  the  Nyquist 

-4  1 

frequency  will  be  attenuated  by  e  3  -17  dB.  Results  of  applying  this 
rule  are  given  in  Table  V-l. 


1 


The  attentuat ion 
{-dw’Vg).  Thus  ( 
lengths  n  is 
sampling  rate  is 


of  pressure  with  depth  d  is  given  by  exp  [-d/x]  ■  exp 
at  an  angular  frequency  w  -  2"f,  the  number  of  attenuation 
if  f  is  to  be  the  Nyquist  (folding)  frequency  when  the 
2f.  The  choice  of  n  here  is  n  • 
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Table  V-l 


SAMPLE  RATES  AS  A  F7'  ATION  OF  PRESSURE 

sen:  >r  depth 


Pressure,  Sensor 
Depth  (feet) 


Sample  Rate  (sec  ) 
f according  to  rule,) 


Reasonable  Choice 

(integral sample  inten 

,  -1 
1  sec 

0.5  sec  * 

0.25  see”1 


The  main  point  of  judicious  limitation  of  the  sampling  rate  is  to  avoid 
unnecessarily  lGng  time  series.  To  perform  cross-correlation  analysis  on 
three  time  series,  each  of  which  contains  (say)  eight  times  as  many  points 
as  are  necessary  to  represent  the  function,  is  quite  wasteful  of  computer 
tine.  Depending  on  the  algorithm,  used,  as  much  as  a  factor  of  64  increase 
in  the  number  of  multiplications  necessary  to  compute  the  spectrum  could 
be  made  necessary  by  a  -. tripling  rate  eight  times  too  high.  In  practice, 
mint* rival  :  i  1  ter* hr  of  the  series  would  be  performed  instead;  but  this,  to 
is  tine  consuming. 

APPi  fUATfuNS  OF  rOMPr  VR-AIAED  uKARHI.S 

•’f.c  application  of  graphic  display  units  a!  lowing -display  control  via  1  igb 
pens  or  alphanumeric  keyboard  is  t  or  r.a t her: at  i c.t  t  no-do  1  lug  bv  scientist's. 
These  devices  should  find  widespread  ippl  Scat  ion  at  t'l'Hf ,  since  the  agency 
deals  principal ly  with  dynamic  pro.  sscs ,  the  exact  analyses  of  which  con 
be  extremely  tedious  even  with  the  aid  of  a  computer .  The  essence  of  the 
app 2 5 cat  ion  of  graphic  displays  with  interactive  capability  thereinafter 
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referred  to  simply  as  "CRT's")  is  the  ability  of  the  user  of  such  a  device  to 
"build"  and  display  a  mathematical  model  of  the  process  in  which  he  is  inter¬ 
ested.  The  model,  in  fact,  is  a  wo- king  one;  it  can  be  turned  on  and  off, 
and  it  can  be  modified. 

An  example  of  the  use  by  CERC  of  CRT's  might  be  in  studying  waves  incident 
on  a  beach  of  uniform  slope,  choosing  various  frictional  effects  at  the 
bottom-water  interface  to  investigate  sediment  transport.  Wave  propagation 
into  harbor  entrance  channels  and  effects  of  reflections  from  structures 
within  the  harbor,  given  various  swell  directions,  could  also  be  mathe¬ 
matically  modeled,  avoiding  the  necessity  of  constructing  actual  physical 
models  of  the  harbor  and  allowing  the  refractive  effects  of  offsnore 
topography  to  be  automatically  xen  into  account. 
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I 

|  THE  NATIONAL  WEATHER  RECORDS  CENTER  (NWRC) 


NWRC,  an  arm  of  ESSA's  Environmental  D_La  Service,  is  the  archival  center 
for  all  climatological  data  gathered  by  civilian  and  military  agencies.  Of 
the  over  3,000  magnetic  tapes  in  NVRC's  tape  library  (the  collocated  Data 
Processing  Division  of  Air  Weather  Service  has  about  24,000  capes  in  its 
library),  450  tapes  contain  marine  surface  observations.  This  subset  of  the 
NWRC  data  base,  called  the  Marine  Surface  Observation  File,  is  in  itself 
almost  unmanageable  on  magnetic  tape.  For  example,  some  60  hours  would  be 
required  to  search  through  the  entire  file,  so  that  requests  must  be  carefully 
tailored  lest  their  satisfaction  be  prohibitively  expensive. 

The  weekly,  monthly,  and  annual  NWRC  climatological  publications,  as  well  as 
unscheduled  but  planned-for  NWRC  publications,  offer  no  particular  difficulty 
at  present  since  the  data  base  is  managed  in  accordance  with  requirements  for 
these  publications.  The  cost  of  answering  requests,  however,  would  be 
greatly  lessened  by  improving  the  accessibility  of  the  data  base.  In  addition, 
a  new  product  such  as  a  set  of  coastal  climatological  atlases,  for  the  production 
of  which  new  sources  of  data  must  be  developed  as  well  as  correlating  data 
already  in  the  data  base,  would  be  much  easier  to  produce  given  a  generalized 
data  management  capability. 

Proposals  are  advanced  here  for  upgrading  the  marine  data  service  functions  of 
the  National  Weather  Records  Center  on  the  treatment  of  the  marine  surface 

observation  file,  which  now  (1969)  consists  of  some  3.4  x  10^  observations 
9 

or  about  5  x  10  characters.  The  two  most  pressing  needs  which  should  bs 
satisfied  concurrently  with  upgrading  are  the  production  of  coastal  clima¬ 
tological  atlases  and  an  improvement  in  the  quality  of  high  seas  wave  and  swell 
atlases . 
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Marine  Surface  Observation  File  Management 

As  a  first  step,  consideration  should  be  given  to  the  inclusion  of  additional 
pertinent  land  station  data  in  the  marine  file.  If  there  is  an  extensive 
coastal  plain,  stations  far  inland  might  be  of  interest.  In  addition,  many 
stations  along  the  coast  provide  abbreviated,  often  asynoptic,  weather 
reports  to  local  coast  guard  stations  for  broadcast  to  small  craft  operators 
which  should  be  made  part  of  the  file.  Efforts  should  also  be  made  to 
encourage  consistency  in  the  taking  of  observations  by  coastal  shipping  and 
other  ships  in  the  coastal  zone  (say,  within  50  miles  of  land).  Purchase 
of  observations  from  selected  fishing  vessels  should  be  considered.  These 
measures  could  provide  valuable  additional  observation  density  for  the 
production  cr  coastal  atlases. 

Direct  access  capability  should  be  acquired  for  the  storage  of  indicial 
information,  since  even  an  index  to  the  marine  surface  observation  file  would 
occupy  several  tape  reels.  Depending  on  the  number  of  meteorological  param¬ 
eters  to  be  indexed  (of  a  possible  40)  in  each  observation,  the  index  will 
QQnrain  from  10  million  to  50  million  characters.  The  index,  should  in  its 
operation  generate  use  and  updating  (acquisition)  statistics  to  aid  in  later 
compaction  and  reorganization  of  the  data  base. 


Gathering  of  data  for  coastal  atlases  can  begin  as  soon  as  the  index  file  is 
in  operation,  and  will  proceed  until  sufficient  data  of  the  appropriate 
density  is  on  hand.  In  order  to  most  efficiently  produce  the  atlases,  a  table 
x-y  plotter  should  be  utilized  by  NWRC.  Computer  time  should  be  allocated 
yearly  specifically  for  program  development,  not  only  to  implement  plotter  and 
index  software  but  also  for  debugging  and  miscellaneous  improvements  to  all 
NWRC  data  processing  routines. 
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It  is  considered  that  coastal  and  high  seas  climatological  atlases  should  be 
updated  at  ten-year  intervals  and  should  contain  some  charts  showing  clima¬ 
tological  trends,  that  is,  a  series  of  four-year  or  five-year  averages.  In 
view  of  the  apparent  long  term  fluctuations  in  the  earth's  climate,  it  may 
not  be  worth  the  effort  to  keep  all  weather  data  in  the  active  file.  The 
oldest,  data  could  be  relegated  to  card  or  microfilm  storage. 


The  improved  wave  and  swell  data  referred  to  above  as  desiderata  must  be 
obtained  in  the  field  by  agencies  other  than  NWRC  and  will  require  instrumen¬ 
tation  aboard  ships  and  buoys.  Although  wave  and  swell  period  and  height  data 
obtained  by  visual  observation  are  fairly  reliable  if  taken  by  experienced 
observers,  instrumented  wave  and  swell  data  from  buoys  and  ships,  with  sea 
state  observations  from  satellites  and  aircraft  when  available,  should  con¬ 
tribute  greatly  to  the  overall  reliability  of  sea  and  swell  data. 


The  compaction  and  reorganization  of  the  marine  surface  observation  file 
should  begirt  as  soon  as  use  statistics  from  two  or  three  years  are  available 
from  the  Master  Index  File.  Large  capacity  disk  storage  units  or  data  cells 
could  be  utilized  to  store  the  most  frequently  accessed  data.  These  units 
offer  the  capability  of  semi-random  access  (by  blocks  of  data).  When  the  most 
recent  data  have  been  put  into  this  medium,  the  marine  surface  observation 
file  will  be  accessible  by  any  of  the  meteorological  parameters  it  contains 
through  a  revised  index  file,  and  most  responsive  to  the  most  common 
requests.  It  should  be  noted  that  the  restructuring  of  the  data  base  on  a 
f req uency-of -request  basis  is  recommended  only  after  access  to  the  data  base 
is  improved,  since  the  nature  and  number  of  requests  are  heavily  influenced 
by  the  users'  knowledge  of  what  is  available. 


! 
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The  major  justification  for  interactive  access  would  ultimately  be  its 
research  application,  but  it  would  also  serve  as  an  aid  in  accessing 
the  data  base  for  operational  use  at  Weather  Bureau  Offices.  Initially, 
only  alphanumeric  terminals  would  be  made  available;  teletype  terminals 
could  be  added  at  moderate  cost  in  each  of  14  Weather  Bureau  offices  with 
marine  responsibilities .  Only  summaries  of  the  data  base  for  various 
geographic  areas  could  be  put  on  on-line  disc  storage.  These  could  be 
"browsed"  using  teletypes  and  CRT's.  Software  for  generalized  data 
management  (TS/DMS,  GIS,  or  Auerbach  DM-1)  would  be  required  for  the 
interactive  system. 
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NATIONAL  OCEANOGRAPHIC  DATA  CENTER  (NODC) 

DESCRIPTION  OF  CURRENT  AND  PLANNED  NODC  DATA  BASES 

Physical  (Oceanographic)  Data 

Although  surface  current  atlases  presently  exist  for  various  regions  of  the 
oceans  (i.e.,  H.O.  Publication  No.  570,  Atlas  of  Surface  Currents,  North¬ 
eastern  Pacific),  these  presentations  are  not  generally  suitable  fcr 
circulation  studies. 

NODC  could  contrioute  materially  to  the  provision  of  complete  descriptions  of 
world-ocean  currents  if  efforts  were  undertaken  to  produce  new  atlases  of  both 
dynamic  topography  and  surface  drift  currents  from  their  existing  ocean  station 
and  surface  current  data  bases.  The  latter  data  base  would  require  the  most 
effort,  since  it  is  not  as  well  organized  as  the  station  data  base.  At  the  present 
time  it  consists  of  some  2.25  million  observations  of  aurface  drift  currents 
on  magnetic  tape.  Additional  surface  current  data  are  available  on  the  summary 
decks  of  surface  data  from  NWRC.  The  surface  current  file  contains  data 
obtained  from  NAV0CEAN0  and  NWRC.  The  date  of  the  most  recent  observations 
for  each  are:  Hl-9,  1945;  N193,  1930;  and  J118,  1957.  These  data  are  not 
recent  and  the  value  of  the  observations  is  questionable.  The  use  of  these 
files  with  the  station  data  file  may  not  be  advisable  because  of  the  difference 
in  the  quality  of  data. 

NODC  could  provide  some  statistical  analyses  of  historical  data,  from  its 
existing  station  and  BT  data  bases ,  which  would  be  of  interest  to  some 
individuals  presently  using  these  data  for  analyses  and  for  those  contemplating 
new  time-series  data  collection  programs.  Computer  programs  already  exist  at 
NODC  that  allow  the  computation  of  monthly  average,  maximum,  minimum,  standard 
deviation,  etc.,  of  temperature,  salinity,  and  oxygen  and  sigma-t  at  standard 
depths  by  areas  of  one  or  five  degrees  square. 
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Chemical  Data 


No  chemical  data  base  exists  at  NODC;  however,  plans  were  laid  for  its 
establishment  in  FY  1965.  The  ocean  station  data  file  does  contain  nutrient 
chemistry  values  with  volumes  as  follows:  oxygen — probably  more  than 
100,000  stations;  phosphate — more  than  40,000  stations;  total  phosphorus — 
about  2,000  stations;  nitrite— -about  7,000  stations;  nitrate— about  6,500 
stations;  silicate — about  16,000  stations;  pH — about  17,000  stations.  Efforts 
to  satisfy  the  unfulfilled  need  for  a  central  chemical  data  base  should  be 
expanded  by  NODC  in  the  future,  as  the  present  volume  of  chemical  data  col¬ 
lection  can  be  expected  to  increase  because  of  the  widespread  acceptance  and  use 
of  the  Chemical  Autonanalyzer  by  the  oceanographic  community. 

I 

Geological  and  Geophysical  Data 

The  basic  need  in  this  data  category,  which  was  for  indexes  and  catalogs 
containing  information  on  the  data  and  samples  themselves,  as  well  as  for 
information  on  the  status  of  current  sampling  programs  producing  geological 
and  geophysical  data,  has  been  recently  met.  NODC  is  best  serving  its  users 
by  concentrating  its  efforts  in  the  compilation  and  production  of  geological 
and  geophysical  data  indexes  and  catalogs,  locating  and  identifying  geo¬ 
logical  and  geophysical  data  bases  that  are  known  to  be  of  interest  to  users 
and  advertising  their  existence  through  its  newsletter  and  through  oceano¬ 
graphic  and  trade  magazines. 

Biological  Data 

At  the  present  time  the  development  of  NODC's  biological  data  base  is  at  a 
virtual  standstill.  This  is  due  primarily  to  the  fact  that  methods  of 
collection  vary  widely,  and  collectors  are  reluctant  to  invest  the  time 
required  to  format  the  data  properly  for  inclusion  in  the  data  base.  NODC 
personnel  are  already  acquainted  with  the  data  collection  operations  of 
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ir.ost  of  the  major  potential  biological  contributors  and  could  easily  incorporate 
this  information  into  convenient  directories  and  catalogs  for  use  by  the 
general  marine  community. 

Pollution  Data 


Although  a  major  responsibility  for  the  collection  and  dissemination  of  pol¬ 
lution  data  resides  with  FWPCA,  NODC  could  contribute  to  the  satisfaction  of 
the  need  for:  (1)  nearshore  physical  and  biological  data  bases  for  use  in 
pollution  studies;  and  (2)  the  need  for  inventories  and  catalogs  of  past, 
current  ana  proposed  studies  of  nearshore  pollution  problems.  NODC  has 
directed  some  effort  towards  this  goal  through  participation  in  the  Gulf 
Marine  and  Estuarine  Inventory  (GMEI) ,  through  the  provision  of  oceanographic 
station  data  for  U.S.  coastal  waters  to  FWPCA,  and  through  working  with  the 
HEW  Bureau  of  Solid  Waste  Management  on  the  problem  of  marine  data  requirements. 

Engineering  Data 

A  major  unfulfilled  need  for  ocean  engineering  data  are  statistical  sum¬ 
maries  which  can  be  derived  from  other  data  categories.  For  example, 
statistical  wave  and  current  summaries  are  derived  from  physical  and 
meteorological  data.  For  the  purpose  of  satisfying  ocean  engineering 
users,  NODC  should  develop,  for  example,  statistical  summary  data  bases 
of  surface  and  subsurface  (when  data  base  available)  current  data. 
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EXISTING  NODC  DATA  PROGRAMS 

In  the  previous  discussion,  mention  has  been  made  of  specific  facets  of 
NODC  data  service  operations  which,  if  upgraded,  would  fulfill  important 
needs  in  each  data  category.  In  the  following  discussion,  several  current 
and  planned  broadscale  NODC  programs,  products  and  services  are  discussed. 

National  Marine  Data  Inventory  (NAMDI) 

NODC  has  designed  a  NAMDI  questionnaire  >ased  on  DNP  requirements  for 
documenting  cruise  information.  The  NAMDI  questionnaire  includes  informat  or. 
on  volumes,  areas  of  operation  and  personnel,  and  sampling  and  analytical 
techniques  for  68  data  types.  The  results  of  608  cruises  from  23  res¬ 
pondents  were  submitted  in  1967,  of  which  366  cruises  were  identified  a. 
part  of  the  DNP.  The  1967  DNP  was  prepared  manually  from  the  NAMDI  forms. 
Presently,  NAMDI  is  operated  using  the  SDC  time-shared  LUCID  data  base 
system  on  the  Q-32  but  will  be  transferred  to  the  SDC  time-shared  data 
management  system  on  the  IBM  360/67  in  the  near  future. 

Plans  now  call  for  the  compilation  of  the  NAMDI  for  previous  years, 
back  to  1960.  This  is  currently  underway  at  Woods  Hole  Oceanographic 
Institution.  Other  developmental  plans  regarding  NAMDI  include  a  cross¬ 
checking  with  published  cruise  schedules  to  provide  an  estimate  of  the 
completeness  of  the  annual  NAMDI  survey.  NODC  is  currently  broadening 
the  coverage  of  NAMDI  to  include  data  collected  via  oJier  platforms 
such  as  buoys,  satellites,  and  aircraft,  and  from  other  sources  such 
as  States  and  industry. 

Atlases 


The  production  of  atlases  showing  the  annual,  seu  onal,  and  monthly 
distributions  and  variations  of  oceanographic  parameters  is  a  service 
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already  being  performed  on  a  limited  basis.  During  the  past  eight  years, 
NODC  has  produced  and  published  four  atlases  (covering  the  Atlantic  and 
Indian  Oceans,  and  the  Persian  Gulf)  and  is  currently  assisting  in  the 
preparation  of  an  atlas  describing  the  results  of  the  International 
Cooperative  Investigation  of  the  Tropical  Atlantic  (ICITA),  which  con¬ 
sisted  of  three  major  surveys  conducted  during  1963-1964  and  involved 
20  vessels  from  13  nations.  NODC  has  also  produced  sound  velocity 
atlases . 

Indexing  and  Abstracting 

Over  a  number  of  years  the  American  Meteorological  Society  (AMS),  under 
contract  to  NODC,  has  been  responsible  for  (1)  indexing  accessions  from 
NODC  and  World  Data  Center  A  (WCD-A) ;  (2)  preparing  abstracts;  (3) 
preparing  library  cards;  (4)  searching  other  Hbraries  for  additional 
literature;  (5)  issuing  periodic  accession  lists;  and  (6)  compiling 
special  bibliographies.  The  cost  to  NODC  for  this  service  has  been  about 
$32,000  per  year.  AMS  bibliographies  related  to  the  stated  unfulfilled 
needs  in  this  report  have  been  published  for  physical  oceanography, 
marine  seismic  studies,  marine  corrosion  studies,  marine  atlases,  and 
general  oceanography.  In  addition  to  the  AMS  work,  NODC  supports  an 
in-house  indexing  service  for  biological  literature.  The  retrieval 
of  this  literature  is  at  present  manual;  however,  recently  a  small 
portion  of  this  data  base  was  entered  into  the  System  Development 
Corporation  time-sharing  system  to  test  the  feasibility  of  storage 
and  retrieval  of  the  bibliography  in  such  a  system  in  the  future. 

General  Data  System 

The  NODC  General  Data  System  (CDS)  iuis  been  designed  to  receive  and 
disseminate  data  in  a  wide  variety  of  recording  formats.  This  system 
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was  designed  primarily  to  eliminate  the  problems  associated  with  past 
attempts  by  NODC  to  establish  standard  formats  for  the  acquisition  of 
marine  biological,  geological  and  chemical  data.  The  success  of  the 
system  depends  on  the  precise  description  of  input  data  formats.  If 
the  location  of  fields,  decimal  point  position,  and  measurement  units 
a-e  described,  NODC  will  be  able  to  receive  and  process  data  recorded 
in  a  wide  variety  of  formats  when  GDS  is  fully  operational. 

NODC  Accessions  Production  Inventory  System  (NAPIS) 

NODC  has  developed  and  is  now  operating  a  flexible  and  powerful  system 
for  inventorying  its  data  and  information  holdings.  The  system,  known 
as  NAPIS  (for  accession-processing  inventory  [control]  system),  is 
particularly  suited  for  the  control  of  the  greatly  increased  variety  of 
oceanographic  data  and  reporting  media  to  which  NODC  is  now  becoming 
responsive. 

The  cardinal  features  of  the  system  are  its  ability  to: 

1.  Identify  all  pertinent  data  and  information  collected  from 
specific  expeditions,  operations,  platforms,  etc.,  even 
when  the  data  are  submitted  by  diverse  activities  over  a 
period  of  years. 

2.  Locate  the  data  within  NODC;  i.e.,  identify  the  archival, 
disposition,  type  of  ■•'recessing  performed,  applicable  data 
base(s),  and  retrieve  accompanying  descriptive  ana 
explantory  material. 

3.  Identify  data  sets  in  terms  of  reference  of  the  data 
originator  or  in  terms  of  reference  generally  available 
to  requesters  of  data. 
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4.  Provide  a  continual  inventory  of  the  volume  of  NODC's 
holdings  of  the  various  oceanographic  parameters,  data 
products,  and  information  items. 

The  system  is  presently  operated  semi-manually  and  will  shortly  become 

established  in  a  computer  time-sharing  mode  with  instant  query  and  status 
report  capability.  It  is  also  a  vital  first  component  of  NODC's  developing 
General  Data  System. 

Live  Atlas 


The  development  of  a  live  atlas  is  a  cooperative  effort  with  NAVOCEANO.  The 
objective  of  the  live  atlas  is  the  use  of  historical  data  in  solving  problems 
in  real-time.  NODC,  thre ugh  its  arrangement  with  NAVOCEANO,  plans  to  acquire 
copies  of  the  computed  North  Atlantic  Ocean  station  data  on  tape,  with  the  live 
atlas  software,  for  implementation  on  the  NODC  computer  system.  Through  the 
use  of  the  CRT  inquiry/display  devices  planned  for  the  system,  f'ODC  customers 
will  be  able  to  interact  with  the  live  atlas  data  base  on  an  on-line  basis. 

NLN  NODC  DATA  PROGRAMS 


A c e rs_s_  t jo  Data  holdings  of  Other  Agencies 


NODC  could  more  effectively  serve  the  marine  community  If  it  had  better  access 
to  other  marine  data  bases,  such  as  NWRC’s  synoptic  marine  weather  observations 
and  FNWC’s  XBT  data.  The  Teclnical  Development  Plan  contains  recommendations 
for  m  >gnel ic  tape  to  magnetic  tape  transfer  of  data  between  NODC  and  NVRC  3nd 
between  NODC  and  FNVC.  It  also  contains  provisions  for  es  ablishlng  on-line 
inquiry  of  NVRC  data  bases  by  NODC. 


iVeanograjdi  i  C  Compute  r  Programs 


Ni'Dt  could  assist  the  marine  comm  uni  tv  bv 
arrangement  s  for  sharing  marine  computer  p 
pr<  grams  and  forming  a  marine  computer  use 
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user  groups  in  other  fields,  NODC,  as  the  coordinating  body,  could  dire  t 
its  efforts  i the  establishment  of  standard  data  processing  programs, 
compatible  for  input  into  its  data  bases.  In  this  manner  the  flow  of  certain 
classes  of  oceanographic  data  could  be  streamlined  for  the  ultimate  benefit 
of  the  total  marine  user  community.  NODC  could  serve  as  a  referral  center  for 
user  requests  for  information  rc  .rding  the  availability  of  existing  software 
programs,  thus  saving  the  user  the  cost  of  developing  and  debugging  a  program 
that  is  already  in  existence  and  suitable  for  the  user's  needs.  Also,  the 
forming  of  a  vocal  user  group  would  serve  as  a  stimulus  to  computer  manu¬ 
facturers  to  develop  software  for  marine  applications. 

Liaison  Efforts:  Regional  Offices 

There  is  a  need  for  NODC  to  broaden  its  efforts  in  customer  service  by 
establishing  regional  or  branch  offices  within  the  user  community.  Tele¬ 
type  communication,  initially,  and  computer  terminal  communication,  eventually, 
with  NODC  from  user  .locations  could  also  be  established  for  the  purpose  of 
answering  requests  for  data.  Branch  operations  would  allow  NODC  representatives 

to  work  closely  with  the  customer  to  assist  him  in  defining  his  request  in 
terms  consistent  with  NODC's  capabilities.  It  would  also  result  in  increased 
rapport  with  a  wider  range  of  users  in  State,  university  and  industrial 
organizations . 

Personnel 

Funds  have  been  allocated  to  recruit  data  prccessing  and  management  personnel 
to  assist  in  the  operation  of  the  new  computer  system.  Many  of  NODC's  future 
plans  for  improved  services  depend  on  the  effective  utilization  of  its  new 
computer  system.  Therefore,  it  is  recommended  that  the  NODC  staff  be  augmented 
with  senior  grade  computer  specialist  with  extensive  (at  least  10  years)  com¬ 
puter  system  experience  by  FY  71. 
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SMITHSONIAN  OCEANOGRAPHIC  SORTING  CENTER  (SOSC) 

The  SOSC  was  established  in  1962  for  the  specific  purpose  of  providing 
services  in  systematic  marine  Diology.  The  functions  of  SOSC  are  to  collect, 
preserve,  sort,  and  store  oiological  specimens?  to  distribute  these  specime-  s, 
with  all  of  the  collection  an-1  environmental  data,  to  selected  marine  biologists 
for  analysis;  and  to  permanently  record  the  results  of  the  analyses  and  related 
scientific  investigations.  In  addition,  SOSC  performs  similar  services  for 
geological  specimens  such  as  cores,  grab,  and  dredge  samples. 

Preserved  biological  specimens  are  referred  by  SOSC  to  one  or  several  of  250 
carefully  selected  specialists  for  study,  and  the  results  of  the  study  are 
returned  to  SOSC  by  the  investigator.  The  processing,  from  date  of  receipt 
of  the  specimens  at  SOSC  until  completion  of  a  definitive  analysis,  may  occupy 

a  period  of  several  years.  One  of  the  objectives  of  the  SOSC  is  to  shorten 
this  ,  3riod. 


SOSC  has  developed  a  data  system  for  storing  and  retrieving  taxonomic  and 
descriptive  information  for  each  specimen  processed.  The  current  objective 
is  to  build  up  the  data  base  and  develop  a  capability  for  flexible  selective 
retrieval;  for  example,  by  expedition,  species,  location,  time,  and  method  of 
collection.  In  view  of  the  increasing  national  interest  in  marine  biological 
problems,  the  close  interaction  of  SOSC  with  other  Federal  agencies,  and  the 
future  need  to  understand  and  exploit  the  geological  productivity  and  mineral 
resources  of  the  seas,  a  strong  need  exists  for  accelerated  development  of 
this  data  system  and  the  associated  data  base. 


SOSC  Data  Management  Functions 

It  has  been  aptly  stated"  that  specimens  are  a  form  of  library  resource,  and 
that  the  retrieval  of  information  about  specimens  and  based  on  specimens  is 
a  form  of  the  traditional  library  function.  This  library  or  information 
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retrieval  function  is  one  which  in  p-eaentiy  undergoing  fa. -reaching  technological 
change  based  on  automated  data  processing.  for  SOSC,  the  full  range  of  difficulty 
in  the  library  information  retrieval  process  presents  itself.  Much  attention 
must  be  given  to  problems  arising  from  requirements  for  variable-field  format 
and  a  much  larger  character  set  than  that  required  for  scientific  computational 
applications . 

ADP  Equipment  for  SOSC 

For  the  i  dfillment  of  its  mission  over  the  next  decade  the  SOSC  should  have 
access  to  a  non-word-oriented  processor.  The  peripheral  equipment  should 
include  the  most  advanced  printers,  with  upper  and  lower  case  capability  and 
the  full  range  of  EBCDIC  (Extended  Binary  Coded  Decimal  Interchange  Code) 
characters.  Storage  capability  for  SOSC  functions  will  be  large.  It  is 
estimated  that  there  are  50  million  Smithsonian  specimens,  which  would  require 
about  5  billion  characters  storage  if  conventional  coding  is  used.  A  highly 
compressed  numeric  coding  scheme  (possibly  binary)  would  have  to  be  employed 
to  make  the  complete  storage  of  this  data  base  feasible.  The  numeric  code 
would  be  expanded  to  the  full  alphanumeric  description  by  programmed  instruc¬ 
tions  prior  to  outputting  the  data.  On  input,  the  normal  length  specimen 
description  would  be  coded  and  stored  in  compressed  form.  One  method  of 
accomplishing  this  is  explained  in  the  Technical  Development  Plan  (Volume  Two), 
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U.S.  COAST  GUARD  -  OCEANOGRAPHIC  UNIT  AND  INTERNATIONAL  ICE  PATROL 


The  U.S.  Coast  Guard  is  perhaps  unique  among  the  military  services  of  the 
world  in  that  its  basic  function  is  humanitarian  and  scientific,  its  military 
functions  representing  a  secondary  activity.  The  search  and  rescue  operations 
of  the  Coast  Guard  are  not  dealt  with  here,  insofar  as  they  depend  on  action 
and  seamanship  rather  than  data  processing.  The  computer  capability  which  the 
Coast  Guard  is  now  acquiring,  however,  will  find  application  in  the  maintenance 
of  a  file  of  information  on  current  marine  activities,  e.g,,  current  ship 
positions  for  use  in  AMVER  system  operations.  Two  Coast  Guard  activities  which 
will  benefit  from  a  shipboard  computing  ability  are  discussed  below. 

COAST  GUARD  OCEANOGRAPHIC  UNIT  (CGOU) 

CG0U  conducts  such  oceanographic  ’-esearch  as  in  deemed  to  be  in  the  national 
interest,  either  in  cooperation  with  other  agencies  or  independently  to  the 
limits  of  available  resources.  Particular  areas  of  activity  include  studies 
of  oceanic  current  systems,  radioactivity  and  other  pollution  studies,  air-sea 
interaction  studies,  and  collection  of  data  for  oceanographic  prediction.  The 
last-mentioned  activity  necessitates  the  taking  of  salinity-temperature-depth 
profiles,  development  of  time  series  of  current  system  cross  sections,  and 
development  of  information  about  bottom  water  masses. 

INTERNATIONAL  ICE  PATROL 

The  ice  patrol  was  initiated  in  1914  and  has  had  a  perfect  record  since  its 
inception.  No  ship  has  been  lost  due  to  an  iceberg  encounter  in  the  patrolled 
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area  (Grand  Banks  and  approaches)  during  the  existence  of  the  patrol.  With 
present  day  communications  and  radar,  it  is  likely  that  the  probability  of 
ship-iceberg  collision  is  decreasing  with  time.  To  further  ensure  the  maintenance 
of  this  safety  record,  the  Ic.e  Patrol  is  developing  iceberg  drift  and  melting 
predictions  based  on  meteorological  and  oceanographic  data. 

COAST  GUARD  SHIPBOARD  COMPUTERS 

The  Coast  Guard  has  already  realized  the  utility  of  shipboard  computers  for 
both  the  above  applications  (oceanography  in  general,  and  iceberg  predictions) 
and  is  proceeding  to  acquire  39  small  digital  machines.1  The  Coast  Guard's 
choice  is  a^>  e^ellent  one.  In  spite  of  the  small  cost  of  the  computers, 
they  are  capable  of  time-sharing,  can  perform  floating  point  arithmetic,  and 
offer  parity  checks  and  read-only  storage,  and  a  memory  which  is  expandable 
to  32,768  16-bit  words.  Twenty-four  I/O  channels  are  available,  and  up  to 
16  peripheral  devices  may  furnish  input  to  core  memory  through  multiplexing 
for  a  real-time  monitoring  program. 

These  computers  will  allow  integration  of  oceanographic  data  for  CGOU  programs, 
and  the  reduction  of  raw  data  from  GEK  and  STD  measurements  to  current  profiles 
and  density  profiles.  For  iceberg  predictions,  measurements  or  estimates  of  the 
amount  of  ice  above  water  could  be  combined  with  water  column  property  (tempera¬ 
ture,  density,  and  salinity)  profiles  taken  around  the  iceberg  to  derive  its 
melting  rate  on  station. 

For  the  ocean  station  vessels  and  other  vessels  operated  by  CGOU,  the  computer 
will  be  used  for  computations  of  sigma-t  (density  -1),  calibration  corrections 
on  thermometers,  interpolation  of  profile  information  to  standard  depths, 

Honeywell  DDP  516. 
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processing  data  from  radiosonde  or  rawinsonde  ol servat ions ,  and  multitudinous 
special  purpose  calculations  for  research  projects.  The  real  time  capability 
of  the  computer  will  allow  reduction  of  weather  balloon  data  concurrently 
with  the  balloon's  ascent. 

Cruise  and  data  reports  from  computer-aided  operations  should  be  much  better 
organized  and  more  readily  publishable  than  has  been  the  case  for  cruises 
undertaken  without  ADP  capability.  Much  of  the  shore-based  facilities  pro¬ 
cessing  will  be  obviated,  since  calibrations  and  reductions  to  standard  depth 
will  be  done  at  sea  in  near-real  time.  Quality  control,  digital  plotting, 
and  retransmission  of  data  to  NODC  and  FNWC  will  be  the  major  functions  of 
the  CGOU  shore-based  computer  (a  CDC-3300  is  scheduled  for  installation 
at  the  CGOU  in  October,  1969). 

U.S.  COAST  GUARD  -  NATIONAL  DATA  BUOY  SYSTEMS  (NDBS) 

The  Coast  Guard  has  been  given  th  task  of  development  of  the  ability  to 
implement  National  Data  Buoy  Systems.  With  the  assistance  of  contractors, 
the  Coast  Guard  has  analyzed  the  overall  requirements  for  these  systems  and 
is  now  in  the  early  stages  of  a  developmental  program  that  will  lead  to  a 
prototype  (pilot)  buoy  network  by  the  end  of  1975.  The  project  plans  also 
provides  for  a  demonstration  in  the  ocean  of  a  pre-prototype  buoys  of  high 
and  low  sensing  capability  in  the  1972-1973  time  frame. 

While  many  problems  must  be  solved  before  data  buoy  systems  are  operational, 
the  largest  single  technical  problem  in  the  buoy  system  development  is  sensor 
survivability,  reliability  and  accuracy  lor  periods  of  a  year  or  more.  While 
sensors  exist  for  measurement  of  many  important  variables,  there  are  few  if 
any  sensors  in  existence  today  that  will  stand  up  for  long  periods  in  the 
ocean  environment.  A  major  development  program  is  required  in  this  area. 

Buoy  platform  and  moorings  have  a  major  impact  on  the  design  of  other  components 
and  therefore  must  be  analyzed  and  tested  early  in  the  development  program. 
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Finally,  the  data  that  is  gathered  from  this  system  must  be  processed  and  in 
the  proper  format  for  use  prior  to  being  sent  Lo  the  users. 

FEDERAL  WATER  POLLUTION  CONTROL  AGENCY  (FWPCA) 

At  present,  standards  for  marine  water  quality  have  been  establihed,  but 
methods  for  monitoring  marine  water  quality  have  not.  There  is  need  for 
further  development  of  in  situ  sensors,  but  there  is  also  a  need  for  greater 
knowledge  of  pollutants  and  their  effects.  While  estuarine  water  quality  may 
be  monitored  by  monitoring  the  freshwater  streams  entering  and  estimating 
the  flushing  rate,  the  rate  of  pollution  of  coastal  and  offshore  marine  water 
and  the  effects  of  various  pollutants  are  largely  unknown. 

Stations  for  pollution  monitoring  should  be  established  in  selected  estuaries, 
without  awaiting  further  study  of  instrumentation  or  the  results  of  research 
ir.  specific  areas.  The  instrumentation  should  be  as  comprehensive  a  set 
of  in  situ  chemical  sensors  as  is  available  and  the  stations  should  be  designed 
to  accept  additional  sensors  as  they  are  developed.  Dissolved  oxygen,  CC^, 
and  pH  may  be  measured  in  situ  today,  although  some  development  work  would 
be  necessary  for  the  first  lot  of  instruments  acquired.  Manned  stations 
could  report  more  parameters,  such  as  phosphates,  organic  nitrogen,  etc. 
Physical  parameters — water  temperature,  salinity,  and  particulate  matter, 
for  example — would  be  measured  as  well  as  chemical.  Certain  stations  might 
well  be  equipped  with  wave  sensors  and  meteorological  sensors  as  well,  i.e., 
shared  with  other  agencies. 

The  Technical  Development  Plan  recommends  the  installation  at  seven  selected 
estuaries  or  coastal  locations,  corresponding  to  the  seven  regional  FWPCA 
offices  of  sensors  and  telemetry  equipment  for  the  continuous  monitoring  and 
transmission  of  wat^r  quality  data  to  the  STORET  system  in  Washington,  D.C. 

This  system  would  serve  as  a  test  bed  for  determining  the  feasibility  of 
remote  operation  of  continuous  pollution  monitoring  and  control. 
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Summaries  and  charts  or  pollution  maps,  could  be  prepared  from  the  STORET  data 
base,  which  is  created  from  the  newly  acquired  data,  on  a  monthly  or  seasonal 
basis  for  each  area.  Th  :  production  and  dissemination  of  these  products  would 
be  geared  to  the  needs  (both  for  the  products  and  for  the  information)  of 
State  and  regional  planners  and  water  quality  control  boards,  as  well  as  to 
BCF  for  its  use  in  studying  coastal  fisheries. 

BUREAU  OF  COMMERCIAL  FISHERIES  (BCF) 

The  Bureau  of  Commercial  Fisheries  (BCF),  an  agency  of  the  Department  of  the 
Interior,  is  responsible  for  support  of  the  national  program  in  fisheries 
development  and  seafood  technology.  Specifically,  its  mission  is:  a)  the 
assessment,  development,  and  management  of  fisheries  resources,  and  b)  tech¬ 
nical  and  economic  assistance  to  the  commercial  fishing  industry.  BCF  collects 
and  publishes  data  on  physical  biological,  chemical,  geological,  and  acoustic 
oceanography,  as  well  as  on  commercial  fish  catches. 

Because  of  the  decentralized  character  of  the  fisuing  industry,  regular  con¬ 
tact  between  BCF  data  gathering  staff  members  and  industry  people  is  the 
only  feasible  way  of  eliciting  catch  data  from  industry.  Since  the  data 
are,  when  current,  proprietary  in  nature,  complete  information  cun  bp  ob¬ 
tained  only  on  a  bas's  of  trust.  This  implies  the  necessity  for  a  large  BCF 
data  coll  .on  staff  which  exhibits  a  low  personnel  turnover,  so  that  the 
BCF  agent  will  be  known  by  his  industrial  contacts.  BCF  long-range  plans 
should  include  an  expansion  in  the  number  of  BCF  field  representatives  (and, 
if  necessary  to  maintain  a  low  turnover,  an  upgrading  of  salary  scales)  for 
the  purpose  of  gathering  more  complete  and  timely  statistics  from  the  industry. 

An  increased  data  collection  effort  must  be  accompanied  by  a  more  expeditious 
processing  of  the  data  for  the  production  of  fishery  statistics  reports.  At 
present,  monthly  statistical  summaries  are  published  three  to  four  months 
after  the  month  summarized,  and  the  delay  in  publication  of  the  annual  report 
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is  about  two  years.  These  delays  do  not  reflect  on  the  personnel  currently 
responsible  for  the  reports,  but  only  on  their  number  and  to  some  extent  the 
lack  of  quality  and  format  control  on  input  data.  The  1964  annual  report, 
for  example,  a  document  of  541  pages,  was  produced  from  statistical  collections 
varying  widely  in  format  and  currency  by  a  staff  of  seven  personnel  operating 
on  a  budget  of  less  than  3100,000,  concurrently  with  the  production  of  monthly 
reports.  Clearly,  both  an  increase  in  personnel  and  budget,  and  the  infusion 
of  technology  is  needed  to  produce  monthly  summaries  and  the  annual  report 
on  a  more  timely  basis. 

This  increase  in  effort  need  not  be  centralized;  rather,  the  task  of  statisti¬ 
cal  compilation  should  be  broken  down  by  regional  areas.  In  Table  V-2  eight 
regional  statistical  centers  are  recommended  for  consideration.  It  is  con¬ 
templated  that  each  of  these  centers  would  produce  the  monthly  reports  for 
fisheries  in  its  a, ea  (only  representative  major  fisheries  are  indicated  in 
the  table).  Other  local  BCF  offices  and  BSF&W  offices  would  serve  as  ollec- 
tion  points  and  disseminators  of  information  to  the  user  community;  several 
of  these  are  listed  by  way  of  example.  All  centers  in  the  network,  other 
than  the  center  at  Washington,  would  disseminate  abundance  forecasts  and 
advisories  as  these  products  are  developed. 

The  TCF  center®  nr  Honolulu  and  Auke  Bay,  'icska,  are  not  proposed  to  be 
linked  with  BCF,  Washington,  as  are  the  other  six  statistical  centers.  It 
is  suggested  instead  to. at  data  communication  between  these  areas  and  the 
Branch  of  Statistics  in  Washington,  D.C.,  be  accomplished  by  mailing  magnetic 
tapes.  This  course  is  suggested  because  of  the  high  line  charges  involved 
in  linking  Auke  Bay  and  Honolulu  to  Washington,  D.C.  For  Alaskan  flsherio  , 
the  alternative  of  linking  Auke  Bay  to  Seattle  should  be  considered  if  the 
overlap  in  fishing  operations  between  the  fleet  from  Seattle  and  Alaskan 
ports  proves  too  extensive  to  resolve;  in  this  case,  Auke  Bay  need  not  serve 
as  a  statistical  center. 
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With  sufficient  personnel  and  a  decentralized  network  for  the  flow  of  statis¬ 
tical  information,  it  should  be  possible  to  produce  monthly  statistical 
summaries  within  the  following  month  and  annual  summaries  within  the  first 
quarters  of  the  following  year.  In  addition  to  the  benefits  which  will  accrue 
to  the  fishing  fleets  and  shore-based  industry  from  current,  accurate  statistic 
the  Federal  Government  will  benefit  in  its  negotiations  with  foreign  govern¬ 
ments  concerning  international  fishery  regulations. 


U.S.  GEOLOGICAL  SURVEY  (USGS) 

The  USGS  manages  and  shares  the  use  of  the  Department  of  the  Interior  Computer 
Facility  with  other  Interior  agencies.  These  include  BCF  and  FWPCA,  dis¬ 
cussed  in  the  preceding  sections. 

MISSION  OF  USGS  RELATIVE  TO  THE  MARINE  ENVIRONMENT 

Within  the  framework  of  its  responsibility  for  the  appraisal  of  U.S.  mineral 
and  water  resources,  USGS  probes  the  geology  of  the  continental  shelf  and 
deep  ocean  basin  in  order  to  assess  their  resource  potential.  USGS  and  ESSA-WB 
each  have  responsibilities  in  the  area  of  hydrology;  ESSA-WB  for  monitoring 
and  predicting  water  quantity  in  streams,  rivers  and  lakes,  and  USGS  for 
water  composition  and  quality  (e.g.,  mineral  content)  and  wafer  table  assess¬ 
ment.  The  interest  of  USGS  in  estuarine  processes  falls  directly  under  the 
purview  of  this  study. 

USGS  MARINE  DATA  FUNCTIONS 

Marine  data  products  of  USGS,  together  with  the  rest  of  the  agencies'  products, 
are  scientific  and  technical,  designed  for  the  use  of  experts  rather  than  for 
the  layman.  Papers  and  reports  of  USGS  meet  editorial  and  technical  content 
standards  simi'  to  those  of  the  leading  geological  and  geophysical  pub¬ 
lications.  Thus  the  data  management  characteristics  of  USGS  are  essentially 
the  same  as  those  of  any  large  scientific  research  institution  dedicated  to  a 
particular  discipline  or  set  of  disciplines. 
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Map  and  Document  Inventory 

The  complexity  of  geological  boundaries  alone  renders  digitization  of  the 
information  contained  on  any  but  the  smallest-scale  (e.g.,  showing  at  least 
one  entire  continent)  geological  map  a  hopeless  task.  Indices  of  map  holding 
and  summary  information  concerning  maps,  however,  is  amenable  to  digitization. 
In  the  same  manner,  document  inventories  should  be  maintained  covering  books 
and  periodicals  held  at  USGS. 

Time-Shared  Data  Management  Applications 

Although  not  entirely  within  the  purview  of  this  report,  the  interaction 
between  the  hydrologic  responsibilities  of  USGS  and  FWPCA,  a  sharer  of  the 
Interior  compute,  system,  should  not  be  overlooked.  The  computer  center 
should  provide  display  consoles  and  time-shared  data  management  softwar  so 
that  USGS  and  FWPCA  may  share  water  quality  data  bases. 

Specific  recommendations  for  product  and  data  base  development  and  hardware 
and  software  requirements  for  USGS  will  be  found  in  the  Technical  Develop¬ 
ment  Plan  (Volume  II  of  this  report). 


ESSA  FUNCTIONS  RELATED  TO  MARINE  METEOROLOGY 


ESSA's  Weather  Bureau  Marine  Waather  Service  Program  has  been  briefly  described 
in  Chapter  II.  In  this  section,  we  wish  to  point  out  certain  functions  which 
will  undergo  technological  change  in  the  near  future,  or  for  which  change  is 
already  underway. 
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NATIONAL  METEOROLOGICAL  CENTER  (NMC) 

NMC  processing  is,  of  course,  not  restricted  to  marine  meteorological  data, 
but  includes  all  data  received  worldwide  for  a  given  synoptic  time.  Surface 

obsei nations  are  processed  and  include  about  50,000  reports  daily,  of  which 
1,800  arc  from  island  stations,  ships,  and  buoys.  By  1972,  it  is  planned 
that  these  marine  reports  will  increase  to  about  10,000.  About  1,500  upper 
air  reports  are  processed  daily,  80  coming  from  ships  and  island  stations. 
Plans  call  for  an  additional  100  ship/island  stations  upper  air  reports  by 
1972. 


Description  of  NMC  Current  and  Planned  Computer  System 

The  NMC  current  computer  system  consists  of  two  IBM  360/30  computers  for 
receipt  and  dissemination  of  data,  an  IBM  7094  for  data  processing,  analysis 
and  generation  of  output  products,  and  the  use  of  the  ESSA  CDC  6600  for  the 
computation  of  the  6-layer  P.E.  Model.  Immediate  plans  call  for  the  upgrading 
of  the  360/30  system  to  360/40,  and  decommissioning  the  7094  by  converting 
these  programs  to  the  more  powerful  CDC  6600.  ESSA  expects  to  be  operating 
two  CDC  6600's  by  mid-FY  1970,  In  addition  to  these  large-scale  systems,  NMC 
operates  peripheral  electronic  data-processing  equipment  such  as  curve  following 
devices,  CRT  displays,  and  hard-copy  printers.  Future  improvements  include  very 
high  speed  graphic  and  digital  output  products  in  final  form  from  a  6600,  which 
will  be  ready  for  direct  distribution  to  users. 


Synoptic  time  for  meteorological  observation  is  0000Z,  0600Z,  1200Z,  and 
1800Z.  Depending  on  the  need,  additional  and  special  observations  may  be 
taken  at  three-hour  intervals  (e.g.,  USWB,  ships  in  area  of  cyclogenesis) 
or  even  hourly  (e.g.,  for  aircraft  operations). 
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WEATHER  BUREAU  OFFICES  HAVING  MARINE  FORECAST  RESPONSIBILITIES 

During  the  decade  covered  by  FY  1971  to  1980,  it  is  planned  to  establish 
six  Marine  Forecast  Centers.  These  will  be  at  San  Francisco,  Washington, 

D.C.,  Anchorage,  Honolulu,  Chicago,  and  Miami  (listed  here  roughly  in  the 
order  cf  planned  establishment).  The  Marine  Forecast  Centers  will  be  com¬ 
pletely  staffed  to  discharge  their  responsibilities  for  preparation  and  dis¬ 
semination  of  marine  products.  In  addition,  Weather  Bureau  offices  having 
marine  environmental  prediction  responsibility  will  augment  their  staffs  to 
include  at  least  one  marine  meteorologist.  The  Federal  Plan  for  Marine 
Meteorological  Services  includes  a  program  for  training  meteorologists  in 
physical  oceanography,  utilizing  both  in-house  programs  and  post-graduate 
training,  so  that  positions  may  be  filled  at  the  six  regional  offices  and 
33  other  offices  in  coastal  and  Great  Lakes  states.  The  implementation  of 
the  Federal  Plan  will  require  also  the  assistance  in  program  management  and 
development  of  a  senior  marine  meteorologist  on  the  Weather  Bureau's  Washington 
staff.  This  aspect  of  the  Federal  Plan  will  help  fill  the  burgeoning  needs 
of  diverse  marine  users  for  marine  environmental  products  by  providing 
personnel  versed  in  the  specialized  '■echni.ques  and  skills  required  for  marine 
environmental  prediction  products  responsive  to  user  needs. 

Installation  of  computers  and  equipment  at  the  Marine  Forecast  Centers  and 
Weather  Bureau  Offices  having  marine  forecast  responsibilities  would  allow 
manipulation  of  local  observational  and  other  data  and  generation  of  new 
services  and  products,  such  as  products  which  include  greater  detail  with 
respect  to  small  scale  phenomena  (a  possible  example  would  be  a  local 
numerical  atmospheric  model,  using  hemispheric  information  from  NMC  and 
local  topography  as  boundary  conditions).  An  in-house  computer  at  the 
MFC's  and  other  WBO's  would  allow  rapid  storm-surge  computations, 
anomalous  tides  due  to  meteorological  conditions  coupled  with  local 
resonance  effects,  and  expeditious  preparation  of  other  products  involving 
elaborate  computations,  such  as  surf  forecasts. 
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For  the  MFC's  and  other  coastal  area  Weather  Bureau  Offices,  as  appropriate, 
we  recommend  a  tie-in  to  wave  gauges  of  the  CERC  wave  gauge  network,  for  the 
purpose  of  monitoring  nearshore  wave  and  surf  activity.  The  computer  capa¬ 
bility  necessary  is  described  in  the  Technical  Development  Plan  (Volume  Two) . 

NATIONAL  ENVIRONMENTAL  SATELLITE  CENTER  (NESC) 

The  responsibility  of  NESC  in  the  marine  area  is  to  collect  and  observe  various 
marine  data  via  remote  sensing  (including  both  oceanographic  and  meteorological 
parameters),  and  support  research  and  development  in  the  optimum  use  of 
satellites  for  sensing  and  measuring  the  ocean  environment. 

Example  of  Data  Acquisition  and  Processing:  AVCS  System 

The  Advanced  Viaicon  Camera  Subsystem  (AVCS)  provides  global  cloud  picture 
coverage  of  the  lighted  part  of  the  earth  at  a  two-mile  scan  line  resolution. 

9 

About  3  x  10  data  points  per  orbit  (per  device)  are  expected,  with  six  bits 
per  data  point.  Total  volume  per  day  is  2.29  x  1011  bits.  The  system  has 
been  flown  with  some  of  the  ESSA  and  NIMBUS  series  of  satellites  (orbital 
periods  range  from  107  to  114  minutes).  AVCS  image  data  are  collected  from  the 
satellite  at  two  interrogation  stations — Gilmore  Creek,  Alaska,  and  Wallops 
Island,  Virginia — as  the  satellite  passes  over.  These  stations  transmit  the 
taped  video  data  as  an  FM  signal  to  NESC,  where  it  is  demodulated  and  digitized 
over  a  16-level  range.  The  data  are  then  put  into  a  CDC-160A,  where  *-hey  are 
formatted  (15  four-bit  bytes  per  b0  bit  word)  for  final  processing  in  the 
CDC  6600,  along  with  predicted  orbital  ephemeris  data  and  data  representing 
right  ascension  and  declination  of  the  negative  spin  axis.  The  data  points 
are  corrected  for  brightness  vignetting  (enhancement),  and  earth-located 
with  corrections  for  image  distortion.  The  individual  brightness  samples  (in 
the  16  level  scheme)  are  then  replotted  from  the  original  perspective  into  a 
two-mile  square  grid  mesh  placed  on  a  standard  mercator  map.  An  image  is 
then  produced  on  an  on-line  CRT  accepting  2048  x  2048  brightness  samples, 
and  is  photographed.  A  similar  stereo  polargraphic  projection  is  made  by 
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aligning  the  square  mesh  with,  and  making  a  superset  of,  the  conventional 
numerical  weather  prediction  grid  used  by  NMC  and  FNWC.  A  tape  is  generated 
for  archiving  containing  ephemeris  data  and  identification  information  such 
as  pass  numbers  contained  on  the  tape,  spin  data,  etc.  An  unenhanced  picture 
(without  a  superimposed  grid)  can  be  produced  directly  by  playing  the  video 
tape  unto  a  Murihead  display  device  which  produces  a  glossy  print. 

Derived  data  products  from  the  exi'  ing  AVCS  sensors  include: 

1.  Cirrus  level  winds  derived  from  plumes  in  the  subtropics.  This 
has  been  tested  with  NASA  ATS  data. 

2.  Mean  humidity  values  derived  from  cloud  patterns  for  numerical 
weather  prediction  (NWP)  grid  points. 


Systems  under  Development 

A  data  processing  procedure  similar  to  that  outlined  above  is  expected  to  be 
followed  when  additional  sensors  are  gathering  data,  except  that  the  problem 
of  data  selection  aboard  the  satellite  will  become  increasingly  important. 
Sensors  and  systems  under  development  are  exemplified  by  the  latest  NIMBUS-B 
(NIMBUS  3)  package  of  seven  experiments.  These  include  radiometers  for  the 
observation  of  the  dark  side  of  the  earth  and  for  measurement  of  radiation 
balance;  the  SIRS  (Satellite  Infrared  Spectrometer)  system  for  obtaining  a 
vertical  temperature  profile  in  the  atmosphere  beneath  the  spacecraft,  a  one- 
mile  resolution  camera  (image  dissector  camera),  a  system  designed  to  locate 
variously  mounted  transponders  on  earth,  an  IR  interferometer  ' o  obtain 
vertical  profiles  of  atmospheric  constituents  as  well  as  temperature,  and  an 
ultraviolet  sensor  for  stratospheric  and  ionospheric  studies. 
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Present  Products  and  Services  of  NESC 

At  present,  the  NESC  produces  75  computer  products,  13  manual  products  and 
12  photo  products  per  day.  The  computer  products  use  basically  the  same  data 
and  produce  selected  area  pictures,  average  brightness  pictures,  etc.  Photo 
products  are  produced  from  a  direct  readout  of  the  analog  tape  on  a  Murihead 
recorder.  Latitude  and  longitude  grids  are  manually  drawn  and  the  photos  are 
then  put  on  a  facsimile  net. 

Other  outputs  from  NESC  are  satellite  storm  advisories  and  miscellaneous 
satellite  bulletins  (521  and  869,  respectively,  were  issued  in  1967).  These 
are  prepared  manually  when  photos  show  large-scale  pressure  systems  not 
covered  in  normal  forecasts. 

The  total  number  of  products  produced  by  NESC  annually  is  about  40,000. 

Focus  of  the  Data  Management  Problem 

Although  most  of  the  sensors  described  above  are  experimental,  it  is  probable 
that  many  of  them  will  become  operational.  Many  other  remote  sensing  systems 
exist  in  various  stages  of  development  (e.g.,  the  radar  scatterometer  for  sea 
state  determination).  Collection  of  data  from  space  may  be  expected  always 
to  be  limited  by  the  ability  of  ground  stations  to  process  data  in  real  time 
for  displays.  The  demands  of  satellite  data  processing  may  be  expected  to 
motivate  advances  in  the  state  of  the  nrt  in  real  time  data  proc  sing. 

Significant  data  management  problems  relate  to  ^he  archival  storage  of  the 
expected  masses  of  data  and  their  retrieval  for  future  use.  If,  as  has  been 
done  above,  imagery  data  is  discussed  as  if  it  were  digitized  to  the  resolution 
of  the  sensor  (camera)  which  obtained  it,  astronomical  numbers  of  bits  per 
sensor  per  day  are  obtained;  certainly  within  a  ten-year  time  frame,  it  is 
inconceivable  that  imagery  data  will  actually  be  stored  digitally.  Data  which 
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are  collected  by  linear  scanning  ( i.e not  area  scanning),  will  probably  be 
stored  on  magnetic  tape  for  archival  after  analysis;  but  the  imagery  data 
will  be  hard  copy,  reduced  to  microfilm  to  the  extent  that  requirements  for 
resolution  allow. 

The  data  management  problem,  then,  is  one  of  indexing  and  providing  physical 
storage  amenable  to  quick  access.  Images  and  other  data  from  operational 
satellite  systems  should  be  accessible  by  at  least  position,  date  and  time, 
and  type  of  measurement,  and  not  only  by  mission  (satellite)  and  orbit  or 
pass  number. 

NESC  Requirements  for  Increased  ADP  Capability 

Since  the  formation  of  NESC,  the  agency  has  shared  the  use  of  the  CDC  6600 
with  the  National  Meteorological  Center,  with  which  NESC  is  co-located.  Both 
agencies  will  benefit  when  NESC  acquires  its  own  equipment.  This  acquisition 
should  be  expedited,  both  because  NMC  activities  will  require  additional  com¬ 
puter  time  1  because  NESC,  in  developing  archival  storage  procedures  for 
satellite  data  in  addition  to  performing  its  real-time  and  near-real  time 
analysis  functions  will  require  at  least  full  time  on  a  large  scientific 
machine . 


NAVAL  WEATHER  SERVICE  COMMAND  (NAVWEASERVCOM) 

•he  Naval  Weather  Service  Command  has  responsibility  for  providing  meteoro¬ 
logical  services  and  operational  oceanographic  forecasts  and  analyses  to  DOD 
elements  as  required.  In  addition,  NAVWEASERVCOM  provides  technical  guidance 
and  direction  in  meteorological  matters  throughout  the  naval  service. 


July  31,  1969 


V-58 


TM-4023/005/00 


FLEET  NUMERICAL  WEATHER  CENTRAL  (FLENUMWEACEN) 

FLENUMWEACEN  has  the  responsibility  for  supporting  the  Fleet  Weather  Centrals/ 
Fleet  Weather  Facilities  (FLEWEACEN/ FLEWEAFACs)  in  providing  weather  and 
oceanographic  analyses  and  forecasts.  As  a  Naval  Weather  Service  Unit  it  may 
make  available  to  any  government  agency  or  private  enterprise,  upon  request, 
unclassified  meteorological  and  operational  oceanographic  information  which 
is  produced  routinely  and  is  not  readily  available  elsewhere  or  in  confHct 
with  services  from  local  government  agencies  or  private  enterprise.  Fishery 
support  services  are  an  example  of  the  last-mentioned  services,  going  to  the 
BCF ,  then  to  commercial  fishermen. 


FLENUMWEACEN  has  an  automated  system  of  handling  data  in  and  out,  and  extensive 
numerical  prediction  techniques  are  employed.  FLENUMWEACEN  produces  both 
oceanographic  and  meteorological  products  and  treats  the  ocean-atmosphere  as 
one  system  to  the  extent  possible  within  present-day  knowledge.  Weather  data 
are  analyzed  for  an  estimate  of  the  surface  wind  field,  which  is  in  turn 
used  in  sea  state  and  sea  air  heat  exchange  analyses.  Cloud  cover,  relative 
humidity  and  sea  surface  temperature  are  also  considered  in  estimating  heat 
exchange.  Sea  state  is  important  because  wind  waves  cause  forced  mixing, 
which  affects  the  mixed  layer  depth  and  temperature  and  the  depth  of  the 
thermocline.  The  location  of  the  thermocline  is  pertinent  to  the  determination 
of  the  subsurface  thermal  structure,  which  is  necessary  for  ray  tracing  and 
sound  velocity  computation.  Surface  weather  data  are  also  used  in  predicting 
ice  formation  and  melting.  An  extensive  computing  facility  at  Monterey,  Calif¬ 
ornia,  is  used  exclusively  for  naval  numerical  weather  and  oceanographic 
analyses,  prediction  and  research. 

The  grid  system  used  as  the  basis  for  the  numerical  analyses  and  predictions 
is  essentJally  the  same  o^e  used  at  NMC,  although  with  slightly  different 
boundaries.  The  Navy,  Weather  Bureau,  and  Air  Force  developed  the  overall 
technology  as  part  of  the  Joint  Numerical  Weather  Prediction  effort  started 
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in  1954.  Since  then,  FLENUMWEACEN  has  expanded  its  efforts  to  include 
oceanographic  predictions,  to  meet  the  requirements  of  naval  environmental 
prediction.  The  present  FLENUMWEACEN  model  uses  9  atmospheric  pressure 
levels  and  12  subsurface  levels. 

Links  from  FLENUMWEACEN  to  Other  Agencies 

At  present,  a  data  link  exists  from  FLENUMWEACEN  to  BCF  (La  dolla)  for  dis¬ 
semination  of  various  oceanographic  parameters.  A  comparable  direct  data 
tie-in  between  FLENUMWEACEN  and  NESC  will  be  needed  when  satellite  data  on 
sea  state,  cirrus  wind  derivations,  atmospheric  soundings,  and  snow  cover 
are  available  from  NESC  on  a  regular  and  current  basis.  A  magnetic-tape- 
to-magnetic-tape  link  with  NODC  should  be  established  for  the  transfer  of 
digitized  and  processed  BT  data  into  the  NODC  BT  file.  A  similar  link  is 
recommended  between  FLENUMWEACEN  and  NWRC  in  order  to  provide  access  to 
NWRC  climatological  data  and  to  expedite  the  flow  of  naval  sea  surface 
temperature  and  surface  meteorological  data  to  NWRC. 


FLEET  WEATHER  CENTRALS/FACILITIES  ( FL K  WF.AC EN / FLEWEA FAC  ' s ) 

Each  of  the  Centrals  and  the  Fie  Weather  Facility,  Suitland,  lias  mission 
responsibility  to  provide  requf.  d  -vtcoi  .-logical  and  oceanographic  services 
within  geographical  areas  as  ass  gned  covering  t'o  entire  globe.  The 
remaining  Facilities  assist  the  vnrl,  s  Centrals  as  required,  provide 
intensive  local  support  to  the  fl-et,  and  In  many  instances  have  functional 
responsibilities.  In  addition,  certain  FI.  EWE  ACER’/ FLEWEA  FAC '  s  have  been 
designated  as  computer  centers  to  provide  environmental  data  to  specified 
tieline  activities  of  the  Naval  Environmental  Data  Network  (NEON),  encompas¬ 
sing  an  area  from  the  Philippines  to  Europe. 
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NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION  -  EARTH 
RESOURCES  AIRCRAFT  PROGRAM  (ERAP) 


The  work  of  the  ERA?  has  been  briefly  described  in  the  introductory  remarks 
heading  the  present  chapter.  The  mission  of  this  agency  is  to  develop  instru¬ 
mentation  for  remote  sensing  of  phenomena  related  to  earth  resources — both  in 
the  ocean  oasins  and  on  the  continents.  ERAP  is  located  in  the  NASA  Houston 
complex,  at  the  Manned  Spacecraft  Center  (MSC)  and  at  Ellington  Air  Force 
Base.  Instrumentation  is  now  being  evaluated  in  test  flights  aboard  aircraft 
by  ERAP  as  indicated  in  Table  V-3. 

ERAP  DATA  ACQUISITION  PLATFORMS 

The  basic  platform  for  oceanographic  data  collection  for  ERAP  research  is  a 
Lockheed  P-3  (Stretched  Electra) .  This  aircraft  is  used  in  many  areas  of 
the  world — including  the  North  Atlantic,  operating  from  Ireland;  the  Arctic 
Ocean  (Alaska);  and  areas  reached  from  Mexican  and  Brazilian  bases.  Us« 
of  the  P-3  allows  missions  to  be  flown  to  altitudes  of  35,000  to  40,000 
feet.  The  average  utilization  of  the  P-3  has  been  24  missions  per  year. 

For  higher  altitude  mi  sions,  modular  installations  of  ERAP  sensors  (pallettes) 
are  installed  aboard  an  Air  Force  RB-57F.  This  aircraft  can  reach  60,000  feet, 
at  which  altitude  95  percent  of  the  atmosphere  has  been  left  below.  Twelve 
missions  per  year  have  been  flown  using  the  RB-57. 

AGENCIES  PARTICIPATING  IN  ERAP  MISSIONS 

Principal  inveat igatora  from  the  Departments  c f  Agriculture  and  Interior  (USGS) 
and  the  Navy  arc  the  major  participants  in  ERAP.  NAVOCEANO  maintains  a  licison 
representative  at  Ellington  AFB.  Participating  agencies  gather  requests  and 
proposals  for  investigation  from  within  their  own  organization  and  draw  up  a 
joint  program  at  quarterly  scheduling  meetings.  The  NASA-Earth  Resources 
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Division  then  schedules  the  selected  missions.  The  Earth  Resources  Division 
attempts  to  make  up  cancelled  missions  (due  to  bad  weather  cr  unscheduled 
aircraft  downtime)  within  the  quarter.  Oceanographic  missions  flown  by  ERAP 
thus  serve  a  dual  purpose  of  providing  data  for  instrument  development  and  at 
the  same  time  providing  useful  data,  subject  to  the  caveat  that  it  has  been 
obtained  by  experimental  instrumentation,  to  principal  investigators  of 
cooperating  agencies.  In  addition  to  Federal  agency  participation,  researchers 
from  universities,  usually  under  QNR  or  NSF  contracts,  also  participate,  parti¬ 
cularly  in  the  a^ea  of  sea  state  measurement  by  radar  scatterometer .  Private 
industry  has  also  cooperated  in  this  latter  connection,  by  furnishing  oil 
drilling  platforms  for  "ground  truth"  wave  height  measurements. 

EARTH  RESOURCES  DATA  BANK 

The  data  collected  in  ERAP  mission  are  archived  in  the  MSC-Ellington  AFB 
area,  as  are  reports  generated  by  principal  investigators.  Dissemination  of 
these  data  (including  photographic  images)  and  reports  is  limited  at  present, 
because  of  the  experimental  nature  of  the  sensors.  Imagery  produced  under 
ERAP  is  stored,  together  with  Gemini  and  Apol.lo  manned-mission  photography, 
separately  at  MSC  by  the  photography  laboratory.  An  accession  list  of  ERAP 
data  (strip  charts  and  magnetic  tape),  photographs,  and  technical  reports  is 
issued  semi-annually  by  NAbA— MSC  and  maintained  by  compiling  monthly  supplements. 
Sice  maps  and  descriptions,  as  well  as  mission  requests  and  reports,  are 
included  in  this  accession  list.  Tie  accession  list  is  maintained  in  computer- 
readable  format  and  is  organized  by  data  type,  geographic  area  (essentially 
Marsden  squares),  site  number  and  mission  number. 

At  present,  since  only  principal  investigators  have  access  to  the  data  bank, 
the  form  of  the  accession  list  is  quite  satisfactory.  Its  present  organiza¬ 
tion  would,  in  fact,  not  preclude  its  use  by  a  wider  variety  of  users,  although 
such  users'  lack  of  knowledge  ibout  the  characteristics  of  sensors  and  cameras 
specified  in  the  file  would  be  a  drawback.  As  the  volume  of  data 


grows 
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(about  seven  million  frames  of  photographs  have  already  been  accumulated  by 
the  data  bank)  and  more  of  the  instrumentation  moves  out  of  the  research  and 
development  into  the  operational  stage,  a  more  elaborate  automated  indexing 
system,  containing  more  information,  will  be  necessary.  ERAP  is  already  moving 
in  this  direction.  In  order  to  release  data  more  widely,  hard  copy  generators 
(from  microfilm)  will  be  utilized;  some  of  these  machines  are  already  in  use 
at  MSC.  ERAP  is  presently  generating  a  thesaurus  for  search  and  retrieval  and 
is  contemplating  the  use  of  CRT  display  units  and  alphanumeric  remote  keyboards 
as  aids  in  retrieval. 

ERAP  currently  produces  an  impressive  catalog  of  conventional  and  infrared 
photographs.  Research  is  conducted  by  a  number  of  principle  investigators 
to  determine  the  usefulness  of  these  photos  in  earth  resources  management, 
e.g.,  forestry  and  crop  management.  Signature  data  such  as  that  produced  by 
radar  scatterometers,  are  also  available  at  ERAP.  It  may  be  possible  to  develop 
catalogs  of  signature  recordings  classified  by  terrain  having  certain  properties. 
After  a  sufficient  quantity  of  signature  data  has  been  classified,  newly 
acquired  signature  data  would  be  used  to  identify  the  type  of  terrain,  such 
as  a  dense  forest  or  open  field.  A  catalog  of  this  data  could  be  used  as  an 
aid  in  land  management. 


Lack  of  ADP  equipment  is  not  a  problem  at  NASA-Houston.  ERAP,  however,  does 
not  have  the  personnel  to  devote  to  development  of  a  widely  accessible  data 
bae.  For  this  reason  this  development  will  proceed  under  a  contract  basis, 
and  the  operational  system  might  also  be  handled  by  a  contracting,  probably 
non-profit,  company.  In  any  event,  full  support  should  be  given  ERAP  for  the 
purpose  of  increasing  the  accessibility  of  the  Earth  Resources  Data  Bank. 


July  31,  1969 


VI-1 


TM-4023/005/00 


VI.  EVALUATION  OF  ALTERNATIVES  FOR  IMPROVED 
MARINE  DATA  MANAGEMENT 

RESOURCE  ALLOCATION  MODEL 


A  model  has  been  developed  and  implemented  on  a  digital  computer  for  the  pur¬ 
pose  of  evaluating  alternatives  for  improved  data  management  as  an  aid  in  the 
preparation  of  technical  development  plans.  The  model  is  used  to  assist  in 
the  allocation  of  resources  to  the  improvement  of  existing  products  and  data 
services  and  for  the  introduction  of  new  products  and  services.  The  outputs 
of  the  model  are  product  and  data  service  performance  levels  and  the  allocation 
of  the  total  marine  data  management  budget  among  products  and  data  parameter 
groups  for  each  of  ten  years  during  FY  71-81.  Performance  levels  are  an  index 
of  the  level  of  effort  required  in  order  to  achieve  specified  improvements  in 
existing  products  and  services  and  to  develop  new  products  and  services. 
Performance  levels  ave  pure  numbers.  The  concept  of  performance  levels  evolved 
in  order  to  satisfy  the  need  for  a  universal  index  of  performance,  regardless 
of  the  type  of  agency  activity,  whether  it  be  the  production  of  nautical  charts 
or  the  furnishing  of  data  to  users  from  national  data  centers.  Performance 
levels  are  related  to  performance  factors.  Performance  factors  are  the 
practical  measures  of  product  and  service  performance.  For  example,  a 
performance  level  of  1.0  might  be  assigned  to  an  eight  week  delay  (pertormance 
factor)  in  introducing  changes  to  Notice  to  Mariners;  whereas,  a  performance 
level  of  8.0  could  be  assigned  to  a  delay  of  one  week  (performance  factor). 

Minimum  and  maximum  performance  levels  are  assigned  to  each  product  or  data 
parameter  for  each  of  ten  years.  Minimum  performance  levels  are  established 
in  order  to  ensure  that  a  minimum  capability  in  product  or  service  performance 
is  achieved  each  year.  Maximum  performance  levels  are  established  in  order  to 
ensure  against  a  solution  which  would  be  infeasible  in  terms  of  available  agency 
resources.  An  upper  limit  on  the  total  priority  marine  data  management  budget 
is  also  established  for  each  year  for  a  given  budget  curve. 
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The  model  which  has  been  developed  can  be  used  to  determine  performance  levels 
and  the  allocation  of  funds  to  products  and  data  parameter  groups  and  to  agencies 
for  any  assumed  minimum  and  maximum  performance  levels,  for  any  assumed  total 
marine  data  management  budget  function,  and  for  any  number  of  years  desired. 

The  objective  function  of  the  model  (the  function  to  be  maximized)  is  an 
expression  which  is  proportional  to  user  benefits.  It  is  the  summation  of 
the  product  of  performance  levels  and  normalized  unfulfilled  needs  scores. 

The  latter  are  indices  which  indicate  the  relative  degree  of  unfulfilled  needs 
which  exist  for  a  given  product  or  data  parameter.  Increases  in  performance 
will  result  in  increased  user  benefits,  if  the  increase  in  performance  is 
directed  toward  the  fulfillment  of  an  unfulfilled  user  need.  The  purpose  of  the 
normalized  unfulfilled  needs  scores  in  the  objective  function  is  to  weight 
the  performance  levels  by  a  measure  which  reflects  the  extent  of  unfulfilled 
needs. 

A  comprehensive  and  systematic  evaluation  of  the  inadequacies  in  existing 
products  and  data  parameters  was  performed  during  the  Part  II  Study.  The 
unfulfilled  needs  were  identified  in  terms  of  geographic  coverage,  accuracy, 
detail,  timeliness  and  density  of  data  collection.  Unfulfilled  needs  were 
scored  on  an  ordinal  scale  according  to  the  severity  of  the  inadequacies. 

By  normalizing,  or  dividing  thr‘  set  of  scores  for  a  given  product  group  by 
the  highest  score  in  the  group,  an  index  is  produced  which  represents  the 
unfulfilled  needs  for  a  given  product-  .elative  to  other  products  in  the  group. 
Thus,  the  number  1.0  is  assigned  to  the  product  in  a  group  with  the  greatest 
user  unfulfilled  ne  ds;  fractional  scores  represent  lower  user  unfulfilled 
needs.  A  detailed  explanation  of  the  methodology  is  presented  in  Chapter  IV 
of  this  volume.  The  scores  represent  the  degree  of  need  for  improvement 
in  a  product  or  data  parameter  group  at  the  present  time.  Since  the  model 
spans  a  period  of  ten  years,  it  was  necessary  to  take  into  consideration  the 
changes  in  unfulfilled  needs  which  would  occur  in  the  next  ten  year.  The 
description  of  the  method  for  accomplishing  this  is  preser  ted  in  a  later 
section  of  this  chapter. 
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To  summarize,  the  outputs  of  the  model  are: 

c  performance  levels  for  each  priority  product  and  data  parameter  for 
each  of  ten  years; 

•  allocation  of  funds  to  each  priority  product  and  data  parameter  for 
each  of  ten  years. 

The  inputs  to  the  model  are: 

•  minimum  and  maximum  performance  levels  for  each  product  and  parameter 
group  for  each  of  ten  years; 

•  an  upper  total  budget  constraint  for  each  of  ten  years. 

•  an  objective  function  which  is  proportional  to  user  unfulfilled  needs. 

Budget  allocations  by  agency  are  achieved  by  distributing  the  product  and  data 
parameter  costs  on  the  basis  of  the  existing  distribution  of  costs  for  a  given 
product  or  parameter  among  agencies.  This  is  performed  after  the  model  solu¬ 
tion  is  obtained. 

A  feature  of  the  model  is  the  use  of  the  current  year's  performance  solution 
as  the  minimum  performance  level  for  the  following  year.  This  technique 
ensures  a  steady  increase  over  the  decade  in  agency  performance  levels. 


The  model  is  formulated  in  a  linear  programming  format.  Solutions  for  each 
year  are  optimal.  As  explained,  outputs  from  jne  period  are  used  as  inputs 
in  the  succeeding  period.  A  mathematical  description  of  the  model  follows. 
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Benefit/Perfonnance/Cost  Model 

1.  Purpose 

To  maximize  total  yearly  benefits  derived  from  priority  proJuct/data  use 
by  optimally  selecting  data  and  product  service  performance  levels  and  by 
optimally  allocating  the  total  yearly  Federal  marine  data  management  budget 
among  priority  products  and  data  parameter  groups. 

2.  Objective  Function 

Maximization  of  yearly  total  benefits  for  all  priority  product  and  data 
parameter  groups.  A  solution  is  obtained  for  each  of  the  ten  years  FY71-FY80. 

3.  Solution  Variable 


Performance  level  for  each  product  and  data  parameter  group  for  each  year 
over  a  ten  year  period. 

4.  Constraints 


a.  Budget 

The  total  yearly  budget  for  data  management  in  the  Federal  Government 
must  not  be  exceeded  (one  constraint) . 

b.  Performance 

(1)  Min.'  mum 

A  minimum  performance  level  for  each  product  and  data  parameter 
service  must  be  met  for  each  year. 

(2)  Maximum 

A  maximum  performance  level  for  each  product  and  data  parameter 
group  service  must  not  be  exceeded  for  each  year.  This  constraint 
is  employed  in  order  to  avoid  solutions  of  performance  level  which 
are  not  required  and/or  are  infeasible  (surf  forecasts  issued 
once  per  minute). 
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5 .  Definition  of  Terms 

Indicies  Units 

i 
t 
n 

Solution  Variable 

P.  Pure  number 
it 

Constraints 

F  Dollars 

Pure  number 

Pure  number 

Other  Variables 

Q.  Number  of  units 
it 

Dollars 

B.  Pure  number 

it 

Coef f iclents 
Constraints 

A  Dollars  per 

performance  level 


Definition 

Product  or  data  parameter  group 
Year 

Number  of  product  and  data  parameter 
groups 

Performance  level  for  product  or 
data  parameter  service  i  in  year  t 


Total  funds  (budget)  available  fo 
data  management  in  year  t 

Minimum  (lower)  performance  level 
for  product  or  data  parameter 
service  i  in  year  c 

Maximum  performance  level  for 
product  or  data  parameter  service 
i  in  year  t 


Quantity  to  be  produced  of  product 
or  data  parameter  group  i  in  year  t 

Total  cost  of  providing  product  or 
data  parameter  group  i  in  year  t 

Potential  benefits  to  be  obtained 
from  the  use  of  product  or  data 
parameter  group  i  in  year  t 


Cost/Performance  level  ratio  for 
product  or  data  parameter  service 
i  in  year  t 


July  31,  1969 


VI-6 


TM-4023/005/00 


Objective  Function 


Pure  number 
(.01  to  1.0) 


6.  Relationships 
Q  -  fx  (t) 

C  -  f2  (Q,  P)  -  A  P,  A  -  C/P 

a  -  f3  (u,p)  -  up.  u  -  f/p 

7 .  Linear  Programming  Formulation 


Normalized  unfulfilled  need  for 
product  or  data  parameter  group 
i  in  year  t  -  benefit /performance 
ratio  (by  definition). 


Maximize : 


<»  "it  Plt  +  U2tP2t  + 


+  + . "ntPnt 


Subject  co: 


<2)  Alt  Plt  +  A2tP2t  + 


+  AitPit  + 


(3)  P 


It 


2t 


it 


(A)  P 


It 


2t 


it 


A  P  „  <  F„ 
nt  nt  -  t 


nt 


nt 


>  L 

>  L 

>  L 

>  L 

M 


It 

2t 

it 

nt 

It 


^M2t 


<  M 


it 


<  M  „ 
nt 


(1)  Maximization  of  Benefits 

(2)  Total  Budget  Constraint 

(3)  Minimum  Performance  Level  Constraints 

(4)  Maximum  Performance  Level  Constraints 

Obtain  a  solution  for  each  of  10  years  FY  70-79.  UJt,  Ait,  Ft>  Llt,  and  M<{. 
change  each  year. 
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EXISTING  PRODUCTS  AND  DATA  PARAMETER  GROUPS 

In  order  to  generate  the  total  yearly  budgetary  constraints  which  are  a  part 
of  the  model,  cost/performance  ratios,  Ait,  must  be  developed  for  each 
product  and  data  parameter  for  each  of  ten  years.  These  values  are  calculated 
as  follows: 


It  is  anticipated  that  the  total  annual  cost  of  producing  a  product  will  grow 
with  the  number  of  product  users.  This  is  due  to  the  increased  production 
necessary  in  order  to  meet  the  additional  demand  created  by  the  growth  in  the 
number  of  users. 


A 


it 


Atoa  +  V'1 


(1) 


where  *  the  annual  growth  rates  in  the  number  of  users  of  the  i  product. 

Note  that  for  constant  product  or  data  parameter  output,  the  cost/performance 
ratios  would  either  remain  constant  or  decrease  due  to  the  introduction  of 
technology  and  improvements  in  data  management  procedures.  However,  for  a 
given  performance  level,  the  total  cost  of  production  will  increase  with  an 
increase  in  the  quantity  of  product  or  parameter  output.  Increased  quantities 
of  product  and  parameter  output  are  necessary  over  the  decade  in  order  to  meet 
the  needs  of  an  expanding  user  population.  Therefore,  the  total  cost  to 
performance  ratio  will  increase  over  the  decade. 


Equation  (1)  is  a  means  of  generating  the  total  cost /performance  ratios  for 
a  given  product  i  in  year  t.  The  ratios  are  used  as  coefficients  in  the  total 
budget  constraint  inequality  (2). 

Two  component  of  (1)  are  required:  A^,  Presenf  cost  of  producing 
product  or  data  parameter  i  and  the  annual  growth  rate  in  the  number  of 
users  of  product  or  parameter  J.  The  existing  product  or  parameter  costs  have 
been  estimated  for  each  of  the  priority  product  or  parameters  and  are  summarized 
in  Table  VI-1. 
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TABLE  VI-1 

SUMMARY  OF  PRESENT  DATA  MANAGEMENT  COST 

FOR  PRIORITY  PRODUCTS  AND  DATA  PARAMETER  GROUPS  (A  ) 

io 


PRODUCT  OR  DATA  PARAMETER  GROUP 

ANNUAL  DATA  MANAGEMENT  COSTS 
(EXCLUDING  PLATFORM  COSTS 
(MILLIONS  OF  DOLLARS) 

AGENCY  PRODUCT /DATA 
PARAMETER  COST 

TOTAL  PRODUCT /DATA 
PARAMETER  COST 

ENVIRONMENTAL  DESCRIPTIVE  PRODUCTS 

Bathymetric  Maps 

0.4 

Naval  Oceanographic  Office 

0.3 

Coast  and  Geodetic  Survey 

0.1 

Ocean  Station  Atlases 

0.5 

Naval  Oceanographic  Office 

0.49  (0.5) 

Nautical  Charts 

! 

13.4 

Naval  Oceanographic  Office 

9.0 

Coast  and  Geodetic  Survey 

3.8 

Lake  Survey 

0.6 

Sea  and  Swell  Atlases 

0.6 

Naval  Oceanographic  Office 

0.40 

Coastal  Engineering  Research 

Center 

0.2 

Surface  Current  Atlases 

0.2  } 

Naval  Oceanographic  Office 

0.22  (0.2) 

Geological  and  Geophysical 

Reports  and  Maps 

1.3 

Naval  Oceanographic  Office 

0.37  (0.4) 

U.S.  Geological  Survey 

0.6 

Coasta'  ngineering  Research 

Center 

0.1 

Fishery  Resource  Atlases 

O.  1 

Bureau  of  Cow.ercial  Fisheries 

0.3 

Sportfishing  Atlases 

0.4 

Bureau  of  Sport  fishing  and 

Wildlife 

0.4 

Magnetic  Field  Maps 

0.8 

Naval  Oceanographic  Office 

0,6 

Coast  and  Geodetic  Survey 

0.15  (0.2) 

Gravity  Field  Maps 

1.1 

Naval  Oceanographic  Office 

0.9 

Coast  and  Geodetic  Survey 

0.15  (0.2) 

Sea  Surface  Temperature  Atlases 

0.  1 

Naval  Oceanographic  Office 

0.06  (0.1) 

Ice  Atlases 

0.  1 

Naval  Oceanographic  Office 

0.09  (0.1) 

Differences  in  agency  product  costs  should  not  De  interpreted  as  differences  in 
agency  effectiveness  in  product  preparation.  These  costs  are  not  cornarahie  due 
to  variations  in  number  of  units  of  product  issued  and  sice  of  user  communities 
served . 
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SUMMARY  OF  PRESENT  DATA  MANAGEMENT  COST 
FOR  PRIORITY’  PRODUCTS  AND  DATA  PARAMETER  GROUPS  (A,  ) 


ANNUAL  DATA  MANAGEMENT  COSTS 
(EXCLUDING  PLATFORM  COSTS) 
(MILLIONS  OF  DOLLARS) 

PRODUCT  OR  DATA  PARAMETER  GROUp  I  '  ' 

AGENCY  PRODUCT/DATA  TOTAL  PRODUCT/DATA 
PARAMETER  COST  PARAMETER  COST 


ENVIRONMENTAL  DESCRIPTIVE 

PRODUCTS  (Continued) 

Fishery  Statistics  Reports 

0.5 

Bureau  of  Commercial  Fisheries 

0.5 

Navigation  Notices 

0.9 

Naval  Oceanographic  Office 

0.5 

Coast  and  Geodetic  Surve 

0.04  (0.1) 

Coast  Guard 

0.2 

Navv  (Other  than  Naval 

Oceanographic  Office) 

0.1 

ENVIRONMENTAL  FORECASTING  PRODUCTS 

Sea  Surface  Temperature  Charts 

0.3 

Naval  Weather  Service 

o. 

Coast  Guard 

0.02 

Bureau  of  Commercial  Fisheries 

0.2 

I'hermal  Structure  Forecasts 

1.8 

Naval  Weather  Service 

0.26  (0.3) 

Coast  Guard 

1.54  (1.5) 

Extended  Range  Weather  Forecasts 

0. 1 

Weather  Bureau 

0.02  (0.05) 

Naval  Weather  Service 

0.02  (0.05) 

Coastal  Weather  and  Wave  Forecasts 

1.5 

Weather  Bureau 

0.65  (0.7) 

Naval  Weather  Service 

0.85  (0.8) 

Wave  Height  Forecasts 

0.  7 

Weather  Bureau 

0.18  (0.2) 

Naval  Weather  Service 

0 . uU  ( 0 . 4 ) 

Coast  Guard 

o.ll  (0.1) 

Hemispheric  Weather  charts 

1 .  3 

Weather  Bureau 

0.25  (0.7) 

'.‘aval  Weather  Service 

0.80  (0.4) 

Coast  Guard 

0.1»  (0.7) 

Products  >  hi  a  hied  iron  Satellite 

Resole  Sensors 

7  4  4 

S'a t  i  ona  1  F.nv i  ronnen  t  a  1 

Sale: 1 i to  i enter 

7.13  ('.]> 

Differences  0  agency  product  costs  she. .Id  not  he  interpreted  as  differences  i 
age rev  effectiveness  in  product  preparation.  These  costs  are  not  eorparaMe  d 
to  variations  in  nur-hor  of  units  of  product  issued  and  sire  of  user  co:~uni  t  ie 
se  rved . 
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TABLE  VI-1  (CON’T) 

SUMMARY  OF  PRESENT  DATA  MANAGEMENT  COST 

FOR  PRIORITY  PRODUCTS  AND  DATA  PARAMETER  GROUPS  (A.  ) 

io 


ANNUAL  DATA  MANAGEMENT  COSTS 

(EXCLUDING  PLATFORM  COSTS) 

(MILLIONS  OF 

DOLLARS) 

AGENCY  PRODUCT/DATA 

TOTAL  PRODUCT/DATA 

PARAMETER  COST 

PARAMETER  COST 

0.7 

0.11  (0.1) 

0.47  (0.5) 

0.10  (0.1) 

0.1 

0.1 

O.i 

0.01  (0.1) 

0.1 

0.04  (0.1) 

0.4 

0.4 

0.5 

0.03 

0.47 

0.1 

0.01  (0.1) 

0.1 

0.1 

0.1 

0.1 

1.30 

1.17 

0.08 

0.05 

0.50 

0.50 

0.15 

0.15 

PRODUCT  OR  DATA  PARAMETER  GROUP 


ENVIRONMENTAL  FORECASTING 
PRODUCTS  (Continued) 

High  Seas  Weather  Forecasts 
Weather  Bureau 
Naval  Weather  Service 
Coast  Guard 

Fishery  Products  Reports 

Bureau  of  Commercial  Fisheries 
Surf  Forecasts 
Weather  Bureau 
Oceanic  Ice  Forecasts 
Coast  Guard 
Tsunami  Warnings 

Coast  and  Geodetic  Survey 
Tropical  Cyclone  Advisories 
Weather  Bureau 
Naval  Weather  Service 
Storm  Surge  Advisories 
Weathei  Bureau 

Estuarine  Flushing  Predictions 
Coast  and  Geodetic  Survey 
Fishery  Advisories 

Bureau  of  Commercial  Fisheries 

DATA  PARAMETER  GROUPS 


Pressure,  Temperature  and  Density 
National  Oceanographic  Data 
Center 

Environmental  Data  Service 
Great  Lakes  Regional  Data 
Center 
Currents 

National  Oceanographic  Data 
Center 
Tides 

Great  Lakes  Regional  Data 
Center  (Lake  Levels) 


lDi.  'erences  in  agency  product  costs  should  not  be  interpreted  as  differences  in 
agency  effectiveness  in  product  preparation.  These  costs  are  not  comparable  due 
to  variations  in  number  of  units  of  product  issued  and  size  of  user  communities 
served. 
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TABLE  VI-1  (CON'T) 

SUMMARY  OF  PRESENT  DATA  MANAGEMENT  COST 
FOR  PRIORITY  PRODUCTS  AND  DATA  PARAMETER  GROUPS  (A,  ) 


PRODUCT  OR  DATA  PARAMETER  GROUP 

ANNUAL  DATA  MANAGEMENT  COSTS 
(EXCLUDING  PLATFORM  COSTS) 

(MILLIONS  OF  DOLLARS) 

AGENCY  PRODUCT /DATA 
PARAMETER  COST 

TOTAL  PRODUCT /DATA 
PARAMETER  COST 

DATA  PARAMETER  GROUPS  (Continued) 

Waves 

0.30 

Environmental  Data  Service 

0.30 

Salinity 

0.48 

National  Oceanographic  Data 

Center 

0.48 

Dissolved  Gases 

0.29 

National  Oceanographic  Data 

Center 

0.29 

Rock  or  Sediment  Samples 

0.01 

Smithsonian  Oceanographic 

Sorting  Center 

0.01 

Rock  or  Sediment  Descriptions 

0.06 

National  Oceanographic  Data 

Center 

0.05 

Smithsonian  Oceanographic 

Sorting  Center 

0.01 

Specimen  Holdings  (biological) 

0.18 

Smithsonian  Oceanographic 

Sorting  Center 

0.18 

Taxonomic  Position 

0.20 

Smithsonian  Oceanographic 

Sorting  Center 

0.20 

Collection  Data  (biological) 

0.01 

National  Oceanographic  Data 

Center 

0.01 

Air  Characteristics 

0.52 

Environmental  Data  Service 

0.52 

Winds 

0.11 

Environmental  Data  Service 

0.11 

Clouds 

0.16 

Environmental  Data  Service 

0.16 

TOTAL 

39.9 

Differences  in  agency  product  costs  should  not  be  interpreted  as  differences  in 
agency  effectiveness  in  product  preparation.  These  costs  are  not  comparabel  due 
to  variations  in  number  of  units  of  product  issued  and  size  of  user  communities 
served . 
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These  are  the  FY  70  costs.  The  '.osts  are  shown  by  product/data  parameter 
and  by  producing  agency.  Equation  (1)  is  used  to  generate  product/data 
parameter  costs  (A^  )  for  each  succeeding  year,  using  the  Aio  shown  in 
Table  VI-1  as  the  reference  (FY  70)  costs.  A  performance  level  of  1.0  is 
used  as  the  reference  performance  level  for  FY  71  in  the  model. 


Annual  growth  rates  in  product  demand  are  determined  by  computing  a  weighted 
average  of  the  growth  rate  in  user  community  populations  which  use  a  given  prod¬ 
uct.  The  weights  are  the  estimated  share  of  product  usage  among  the  user  groups. 
Rates  of  growth  of  several  user  communities  are  shown  in  Figures  VI-1  through 
VI-6.  In  certain  communities,  such  as  naval  operations,  the  determination  of 
rate  in  growth  of  the  number  of  users  is  derived  from  other  factors,  such  as  the 
rate  of  growth  in  number  of  navy  commissioned  ships. 

The  calculation  of  product  demand  growth  rates  is  shown  in  Table  VI-2,  The 
results  of  the  calculation  of  the  yearly  product  costs  (Ait)  are  shown  in 
Table  VI-3. 

The  next  factor  which  is  required  in  the  model  a^e  the  normalized  unfulfilled 
needs  scores  (U^  )  which  are  the  coefficients  of  the  objective  function  (user 
benefit  function).  As  mentioned  previously,  these  values  are  a  quantification 
of  the  unfulfilled  needs  for  a  given  product  or  data  parameter.  They  are  used 
as  weighting  factors  (coefficients)  in  the  objective  function  of  the  model.  In 
obtaining  a  solution,  the  model  maximizes  the  sum  of  user  benefits  in  a  given 
year  for  all  priority  products  and  parameters.  Since  the  unfulfilled  needs  for 
products  and  data  will  change  over  the  decade,  it  is  necessary  to  derive  the 
Uit  for  each  product  and  data  parameter  for  each  of  10  years.  This  is  per¬ 
formed  by  modifying  the  normalized  unfulfilled  needs  score  to  reflect  changes 
in  Federal  budget  priorities  for  major  user  activities  (e.g.,  fishing)  over  the 
next  ten  years.  The  rationale  for  this  approach  is  that  changes  in  the  Federal 
budget  will  reflect  changes  in  user  needs  (at  least  approximately).  The  calcu¬ 
lation  of  U  for  products  is  given  below. 


TOTAL  COMMISSIONED  SHIPS  -  DEPARTMENT  OF  NAVY 
(NUMBER  OF  SHIPS) 


July  31,  1969 


VI-13 


TM-4023/005/00 


FIGURE  VI-1.  DETERMINATION  OF  RATE  OF  GROWTH  FOR  NAVAL  OPERATIONS 


TOTAL  POPULATION  OF  COASTAL  STATES 
(MILLIONS  OF  PEOPLE) 
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a  -  RATE  OF  GROWTH 

1.18  =  (l+a)10; 

a  «  ic\/l.l8  -1  -  0 .017~ 0.02 


FIGURE  VI-2.  DETERMINATION  OF  RATE  OF  GROWTH  FOR  ENVIRONMENTAL 
FORECASTING  AND  RESOURCE  MANAGEMENT 


U.S.  MARKET  FOR  FISHERY  PRODUCTS 
(BILLIONS  OF  POUNDS  -  ROUNDWEIGHT) 
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TOTAL  ANNUAL  VALUE  OF  U.S.  WATERBORNE  FOREIGN  AND  DOMESTIC  SHIPPING 
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FIGURE  VI-4.  DETERMINATION  OF  RATE  OF  GROWTH  OF  MERCHANT  SHIPPING 


RECREATION  USERS* 
(MILLIONS  OF  PARTICIPANTS) 
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50 


25 


DATA  SOURCE  (♦) 

PRASE  II,  PART  l  REPORT 
PAGE  IV-104,  FIG.  H-2 
(MODIFIED) 


l  ■  i  r  ■»  i . r  r-  t - r  i  1  1 1  ■  t  .  t  .  I 

1965  1970  '.'5  75  1980 

YEAR 


*  Svlsaing,  turfing,  boating,  skin  diving,  sport  fishing,  end  users  of  nstlonsl  parks 


FIGURE  VI-6.  DETERMINATION  OF  RATE  OF  GROWTH  OF  MARINE 
RECREATION  IN  THE  UNITED  STATES 
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TABLE  VI-2 

ESTIMATION  OF  THE  RATE  OF  INCREASE  OF  DEMAND  (a) 
FOR  PRIORITY  PRODUCTS 


•  Aumil  |Mvth  UU  of 

•*  i  rtt*  U<  r»«>«  i-»>  »*■ 


M*  V«tw»i  «r<  IS#  mMmiH  •►■•r*  **f  p.r*4<Mt  »»  •" «  !  •»  »»»»* 
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i 


Determination  of  U . .  for  Products 
it  _ 


The  U. t  were  computed  on  the  basis  of  the  proportion  of  the  Federal  budget 
associated  with  each  user-activity.  This  proportion  is  called  the  budget 
priority  for  each  user-activity.  This  budget  priority  is  expected  to  change 
over  the  next  ten  years.  Hence,  the  U  will  be  modified  during  these  ten 
years.  This  modification  can  be  approximated  by: 


Uit 


U. 

i 


(1  + 


(2) 


where  is  the  rate  cf  change  of  priority  for  the  ith  product. 


The  determination  of  S.  is  similar  to  the  determination  of  a..  The  rate  of 

l  i 

change  of  priority  for  the  ith  product  is  the  average  of  the  rates  of  change 
of  priority  of  each  of  the  user  activities  having  major  unfulfilled  needs  for 
the  ith  nroduct. 


pi 

—  L. 

j 

u  .  .  p  .  , 

ij  3 

1 

-  1 

b.  . 

3 

ij 

i 

.th 
=  i 

product 

3 

.  th 
=  3 

user-activity 

b..  =  o  for  user-activities  which  do  not  have 
^  major  unfulfilled  needs  for  the 

i1-'1  product 

b..  =  —  where  'n'  is  the  number  of  user-activities 
^  1  with  major  unfulfilled  needs. 

til 

0.  =  rate  of  change  of  priority  for  the  j  ‘  user- 

^  activity. 
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Table  VI-4  shows  the  determination  of  the  rate  of  change  of  Federal  budget 
priority  for  each  user -activity .  Table  VI-5  shows  the  estimation  of  the  rate 
of  change  of  unfulfilled  needs  for  priority  products.  The  normalized  unful¬ 
filled  needs  scores  obtained  by  the  application  of  (2)  are  shown  in 
Table  VI-6  for  priority  products. 

Determination  of  Cost  Performance  Ratios  and  Normalized  Unfulfilled  for  Data 
Parameter  Groups 

Cost /performance  ratios  A  and  normalized  unfulfilled  needs  scores  must 
also  be  calculated  for  data  parameters.  The  explanation  of  this  procedure 
follows. 

The  A  and  determination  for  data  parameter  groups  is  similar  to  the 

determination  of  these  values  for  products  A.^  =  A  (1  +  ac.)t  and 

it  it=o  i 

U^t  =  (1  +  S^)  .  However,  for  data  parameters,  the  growth  rates  (®  ) 

and  rates  of  change  (6^)  are  based  solely  on  the  use  of  the  data  parameter 
groups  in  products. 

The  growth  rate  and  the  rate  of  change  for  each  data  parameter  group  is  the 
average  of  the  weighted  growth  rates  and  weighted  rates  of  change,  respectively, 
for  the  products.  The  weights  are  estimates  of  the  proportion  of  usage  of  the 
data  parameter  group  among  the  products.  Here  only,  the  subscript  "k"  replaces 
"i"  for  products. 


a:  =  I  A  a 

i  ik  k’ 


Bi  k  aik  k’ 

1  =  Fa* 

k  ik 
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July 


TABLE  VI -4 

DETERMINATION  OF  THE  RATE  OF  CHANGE  OF  FEDERAL  BUDGETARY 
PRIORITY  FOR  EACH  USER  ACTIVITY 


USER- 

ACTIVITY 


PRESENT 

BUDGET 

PRIORITY5' 


1970  (%) 


Naval 

Operations 


Environmental 

Forecasting 


Fishing 


Merchant 

Shipping 


Ocean 

Engineering 


Industrial 

Operations 


Resource 

[Management 


Recreation 


PROJECTED 

BUDGET 

PRIORITY 


1930  (%) 


33 


10 


23 


13 


18 


15 


RATIO 


1980 (%)/1970(%) 


0.605 


RATE  OF  CHANGE 
OF  BUDGETARY  PRIORITY 


10 


•J  Ratio  -1 


1.8 


1.0 


1.15 


2.5 


3.0 


1.0 


-0.0497  -v  -0.05 


0.041  *  +0.04 


0.060  *  +0.06 


0.00  ^  +0.00 


0.0130  *  +0.01 


0.0955  +0.10 


0.122  -v  +0.12 


0.00  ^  +0.00 


The  percentages  are  present  and  future  estimates  of  the  allocation  of  the 
Federal  marine  budget  to  marine  activities. 
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.E  VI-5 

)F  CHANGE  OF  UNFULFILLED  NEEDS  (6) 
iRITY  PRODUCTS 


Pi'.'C 

ENGINEERING 

(+0.01) 

INDUSTRIAL 

OPERATION'S 

(+0.10) 

re  ,  ol'rcs: 

management 

(+0.12) 

RECREATION 

(+0.00) 

RAW  of 

CHANCE 
GROWTH  RATE 
(.:)** 

rORi.CART 

NO  PRODUCTS 

+0.05 

+0.04 

-0.02 

+0.10 

+0.00 

+0.04 

+0.04 

+0.00 

+0.06 

I  -'2 

1/2 

+0.05 

-0.05 

1 

+0.00 

1 

+0.10 

1 

+0.10  i 

1 

+0.12 

+0.06 

+0.00 
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Where  a,,  is  the  proportion  of  usage  of  the  i^  data  parameter  group  in  the 

IK 

product.  Table  VI-7  shows  the  results  of  the  calculation  of  data  parameter 
costs  A  and  Table  VI-8  shows  the  results  of  the  calculation  of  normalized 
unfulfilled  needs  scores  for  data  parameters. 

"NEW"  PRODUCTS  AND  DATA  PARAMETER  GROUPS 

Data  Management  Costs  for  "New"  Products  and  Data  Parameter  Groups 

An  annual  data  management  budget  of  $0.05  million  ($50,000)  is  estimated  to  be 
necessary  for  the  production  of  each  "new"  product  or  data  parameter  gi^up. 

This  amount  is  needed  initially  to  develop  a  "new"  product  or  data  base  and 
eventually  to  maintain  the  product  or  data  base  after  it  becomes  established. 
Table  VI-9  indicates  the  initial  annual  data  management  costs  for  "new"  prod¬ 
ucts  and  data  parameter  groups. 

Some  of  the  "new"  products  and  data  parameter  groups  are  new  only  for  a  particu¬ 
lar  agency.  They  are  priority  products  and  data  parameter  groups  for  other 
agencies.  These  are  bathymetric  maps  (Lake  Survey) ;  sea  and  swell  atlases  (Lake 
Survey) ;  climatological  atlases  (Environmental  Data  Service  as  producer  rather 
than  data  supplier)  pressure,  temperature,  and  density  (Great  Lakes  Regional 
Data  Center);  and  rock  and  sediment  descriptions  (National  Oceanographic  Data 
Center) . 

The  cost  of  producing  products  and  data  parameter  groups  which  are  new  to  a 
particular  agency  can  be  included  by  adding  the  $.05  million  increment  to  the 
present  cost  of  producing  products  and  data  parameters.  Table  VI-9  shows  the 
added  increment  of  cost  required  for  "new"  product  preparation. 


Table  VI-10  shows  the  revised  projected  data  management  costs  for  these  "new" 
products. 


TABLE  VI-7 

PROJECTED  DATA  MANAGEMENT  COSTS  FOR  PRESENT  PERFORMANCE  LEVELS  -  PRIORITY  DATA  PARAMETER  GROUPS 
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TABLE  VI-8 

PROJECTED  NORMALIZED  UNFULFILLED  NEEDS  SCORES 
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TABLE  VI-9 

INCREMENTS  IN  ANNUAL  DATA  MANAGEMENT  COSTS 
REQUIRED  FOR  "NEW"  PRODUCTS  AND  DATA  PARAMETFR  GROUPS 


PRODUCT  OR  DATA  PARAMETER  GROUP 

Annual  Data  Management  Costs 
(Excluding  Platform  Costs) 
(millions  of  dollars) 

Agency  Cost 

Total  Cost 

"New"  Environmental  Descriptive  Products 

Bathymetric  Maps 

0.05 

Lake  Survey 

0.05 

Coastal  Station  Atlases 

0.05 

Coast  and  Geodetic  Survey 

0.05 

Great  Lakes  Station  Atlases 

0,05 

Lake  Survey 

0.05 

Climatological  Atlases  (Coastal) 

0.05 

Environmental  Data  Service 

0.05 

Sea-Air  Energy  Exchange  Atlases 

0.05 

Environmental  Data  Service 

0.05 

Sea  and  Swell  Atlases  (Great  Lakes 

0.05 

Lake  Survey 

0.05 

Surface  Salinity  Atlases 

0.05 

National  Oceanographic  Data  Center 

0.05 

Surface-Water  Mass  Transport  Atlases 

0.05 

National  Oceanographic  Data  Center 

0.05 

Mean  Sea  Level  Atlases 

0.05 

Coast  and  Geodetic  Survey 

0.05 

Bottom  Temperature  Atlases  for  Fishery  Grounds 

U.05 

Bureau  of  Commercial  Fisheries 

0.05 

Ocean  Engineering  Reports 

0.10 

Naval  Oceanographic  office 

0.05 

Coastal  Engineering  Research  Center 

0.05 

Pollution  Maps 

0.05 

Federal  Water  Pollution  Control  Administration 

0.05 

Coastal  and  Marine  Recreational  Guides 

0.05 

Park  Service  (in  cooperation  with  state  and 

local  agencies) 
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TABLE  VI-9  (CON'T) 


INCREMENTS  IN  ANNUAL  DATA  MANAGEMENT  COSTS 
REQUIRED  FOR  "NEW11  PRODUCTS  .ID  DATA  PARAMETER  GROUPS 


PRODUCT  OR  DATA  PARAMETER  GROUP 

Annual  Data  Management  Costs 
(Excluding  Platform  Costs) 
(millions  of  dollars) 

Agency  Cost 

Total  Cost 

"New"  Environmental  Forecasting  Products 

Sea  Surface  Water  Level  Forecasts 

0.10 

Weather  Bureau 

0.05 

Coast  ar.d  Geodetic  Survey 

0.05 

Sea-Air  Energy  Exchange  Prognoses 

0.05 

Weather  Bureau  (NMC) 

C .  05 

Inland  Lakes  Ice  Forecasts 

0.05 

Weather  Bureau 

0.05 

New  Data  Parameter  Groups 

Pressure,  Temperature  Depth 

0.05 

Great  Lakes  Regional  Data  Center  (Water 
characteristics  data  base) 

0.05 

Chemical  (all  chemical  parameter  groups  except 
salinity  and  dissolved  gases) 

0.05 

National  Oceanographic  Data  Center 
(chemical  data  base) 

0.05 

Hock  or  Sediment  Description 

0.05 

National  Oceanographic  Data  Center  (sediment 
chemistry  data  base) 

0.05 

Bottom  Photographs 

■>.05 

National  Oceanographic  Data  Center  (under¬ 
water  photography  data  base) 

0.05 

Ceophys ica 1  Measurements 

0.10 

National  Oceanographic  Data  Center  (geothermal 
data  base  and  seismic  reflection  profile  data 
base) 

0.10 

"Sea"  Ice 

0.05 

Great  Lakes  Regional  Data  Center  (ice 
observat ion  data  base) 

0.05 

TOTAL  MILLIONS 

1.25 
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Determination  of  Unfulfilled  Needs  Score,  Rate  of  Growth  of  Demand,  and  Rate 
of  Change  of  Unfulfilled  Needs  for  "New”  Products  and  Data  Parameter  Groups 

Other  "new"  products  are  characterized  by  approximately  the  same  user-activities 
and  unfulfilled  needs  as  the  existing  priority  products.  The  unfulfilled  needs 
scores,  rate  of  growth  of  ~emand  and  rate  of  change  of  unfulfilled  needs  for 
certain  existing  priority  products  can  be  assigned  to  the  "new"  products. 

Table  VI-11  indicates  the  "new"  products  and  their  reference  priority  product. 

The  determination  of  the  rate  of  growth  of  demand  and  the  rate  of  change  of 
unfulfilled  needs  for  the  "new"  data  parameter  groups  was  accomplished  in  the 
same  manner  as  that  used  for  the  existing  data  parameter  groups  since  the 
parameters  are  not  new.  Only  the  use  of  the  parameters  by  additional  agencies 
.s  new. 

Table  VI-12  shows  the  ojected  data  management  costs  for  the  "new"  products 
and  data  parameter  groups.  Table  VI-13  shows  the  projected  unfulfilled  needs 
for  the  "new"  products  and  data  parameter  groups. 
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TABLE  VI-11 

"NEW"  PRODUCTS  AND  REFERENCED  PRIORITY  PRODUCTS 


1 

NEW  PRODUCT 

REFERENCE  PRIORITY  PRODUCT 

"NEW"  ENVIRONMENTAL  DESCRIPTIVE  PRODUCTS 

COASTAL  STATION  ATLASES 

OCEAN  STATION  ATLASES 

GREAT  LAKES  STATION  ATLASES 

OCEAN  STATION  ATLASES 

OCEAN  ENGINEERING  REPORTS 

OCEAN  ENGINEERING  HANDBOOKS 

POLLUTION  MAPS 

ESTUARINE  FLUSHING  PREDICTIONS 

MEAN  SEA  LEVEL  ATLASES 

SEA  AND  SWELL  ATLASES 

BOTTOM  TEMPERATURE  ATLASES 

FISHERY  ADVISORIES 

SURFACE  SALINITY  ATLASES 

SEA  SURFACE  TEMPERATURE  ATLASES 

SuRFACE-WATER  MASS  TRANSPORT  ATLASES 

SURFACE  CURRENT  ATLASES 

SEA-AIR  ENERGY  EXCHANGE  ATLASES 

SEA  SURFACE  TEMPERATURE  ATLASES 

COASTAL  AND  MARINE  RECREATIONAL 

GUIDES 

SPORT  FISHING  ATLASES 

"NEW"  ENVIRONMENTAL  FORECASTING  PRODUCTS 

SEA  SURFACE  WATER  LEVEL  FORECASTS 

COASTAL  WEATHER  AND  WAVE  FORECAST 

SEA-AIR  ENERGY  EXCHANGE  FORECASTS 

SEA  SURFACE  TEMPERATURE  CHART 

INLAND  LAKES  A3E  FORECASTS 

INLAND  LAKES  ICE  FORECASTS 

NEW”  PRODUCTS  AND  DATA  PARAMETER  GROUPS  -  PROJECTED  DATA  MANAGEMENT  COSTS 
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Determination  of  Total  Annual  Data  Management  Budget  (F  ) 


Solutions  of  the  benefit/performance/cost  model  can  be  obtained  for  various 

k 

assumed  10  year  marine  data  management  budgets.  Budget  growth  rates  of  low, 
moderate,  and  high  were  postulated.  The  average  growth  rate  for  the  low 
budget  is  assumed  to  be  5%.  The  average  growth  rates  for  the  moderate  budget 
and  high  budget  are  assumed  to  be  10%  and  15%,  respectively.  Model  solutions 
were  obtained  for  the  5  and  10  percent  budget  growth  rates. 


The  growth  rate  for  the  early  years  is  expected  to  be  higher  than  the  average 
10-year  rate  due  to  the  present  backlog  of  unapplied  technological  capabilities. 
The  growth  rate  is  then  expected  to  decrease  as  the  present  technology  backlog 
is  applied.  Towards  the  end  of  the  next  decade,  the  growth  rate  is  expected  to 
increase  because  of  the  recognition  of  the  difficulty  in  accommodating  to  the 
accelerated  technological  change  and  because  of  the  increases  in  the  volume  of 
products  and  data  to  he  produced  over  the  decade.  The  NAVOCEANO  shore-based 
system  costs  from  the  Technical  Development  Plan  of  Volume  Two  were  used  as  a 
model  for  the  shape  of  the  total  marine  data  managemenc  budget  function.  After 
smoothing  the  budget  over  the  first  several  years,  the  shape  of  the 
NAVOCEANO  curve  matched  the  characteristics  discussed  above.  The  growth  rate 
for  each  year  was  determined.  Then  the  ratio  of  the  growth  rate  for  each  year 
and  the  average  growth  rate  was  calculated.  This  ratio  was  then  applied  to  the 
5%,  10%,  and  15%  average  growth  rates  to  obtain  growth  rates  for  each  year.  The 

k 

total  yearly  marine  data  management  budget  functions  were  then  computed. 


F 


rt 


Fr (t-1) 


(1  +  Rr); 


R  *  ratio  of  growth  rate  for  each  year 

and  average  growth  rate  for  smoothed 
NAVOCEANO  technical  development  plan 
budget  requirements. 


•k 

Priority  data  and  product  budget. 
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r  =  5%,  10%,  and  15%. 

F  =  Ft  assuming  "r"  average  growth  rate. 

Table  VI-14  lists  the  results  of  the  calculation  of  the  data  management:  budget 
projections  for  a  low  average  growth  rate  (5%  average),  a  moderate  average 
growth  rate  (10%  average),  and  a  high  average  growth  rate  (15%  average). 

Determination  of  the  Minimum  Performance  Level  (L  ) 


The  minimum  performance  level  (L^  )  for  product  or  data  parameter  i  in  year  t 
is  equal  to  the  performance  level  of  the  previous  year's  solution. 

Lit  =  Pit-1 

P.fc  =  1.0  for  FY  71 

it 

Determination  of  the  Maximum  Performance  Level  (M,.) 

it 


Maximum  performance  levels  (M^  )  are  set  30%  higher  than  the  performance  levels 
obtained  from  the  previous  year's  solution.  Thirty  percent  is  considered  to  be 
the  maximum  reasonable  annual  growth  rate  in  periormances .  Except  in  cases  of 
rapid  changes  in  Federal  budget  priorities  (e.g.,  national  emergency)  per¬ 
formance  growth  rates  greater  than  30%  would  be  difficult  to  achieve. 


Correlation  of  Performance  Level  and  Performance  Factors 

Table  VI-15  indicates  the  relationship  between  performance  levels  and  per¬ 
formance  factors  for  certain  products  and  agencies.  These  correlations  are 
derived  from  the  quantitative  performance  factors  in  the  Technical  Development 
Plan,  Volume  Two. 
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TABLE  VI-14 

FEDERAL  MARINE  DATA  MANAGEMENT  BUDGET*  PROJECTIONS 


Fiscal 

Year 

Growth 

Rate 

(%> 

Budget 
Assuming 
Low  Growth 
Rate 

(Millions) 

1 

Growth 

Rate 

(%) 

Budget 
Assuming 
Moderate 
Growth  Rate 
(Millions) 

Growth 

Rate 

(%) 

Budget 
Assuming 
High  Growth 
Rate 

(Millions) 

1970 

8-1/2 

39.9 

17 

39.9 

25-1/2 

39.9 

1971 

6-1/2 

43.3 

13 

46.6 

19-1/2 

50.0 

1972 

5 

46.1 

10 

52.7 

15 

59.8 

1973 

4-1/2 

48.4 

9 

58.0 

13-1/2 

68.7 

1974 

4 

50.6 

8 

63.2 

12 

78.0 

1975 

3-1/2 

52.6 

7 

68.2 

10-1/2 

87.4 

1976 

4 

54.5 

8 

73.0 

12 

96.5 

1977 

4-1/2 

56.6 

9 

78.9 

13-1/2 

108- 1 

1978 

4-1/2 

59.2 

9 

86.0 

13-1/2 

122.7 

1979 

5 

61  9 

10 

93.8 

15 

139.1 

1980 

65.0 

103.0 

160.0 

Average 

Growth 

Rate 


Total 

1971 

to 

1980 


Priority  data  and  products. 
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TABLE  VI-15 

CORRELATION  OF  PERFORMANCE  LEVELS  AND  PERFORMANCE  FACTORS 
LAKE  SURVEY  AND  GREAT  LAKES  REGIONAL  DATA  CENTER 


Performance 

Level 


Performance  Factor 
Recreational  Craft* 
Chart  Coverage  __ 


1.0 

10% 

2.0 

20% 

3.0 

30% 

4.0 

40% 

5.0 

50% 

6.0 

60% 

7.0 

7  U% 

8.0 

80% 

9.0 

90% 

10.0 

100% 

From  Technical  Development  Plan  for  the  Lake  Survey  and  the 
Great  Lakes  Regional  Data  Center  (Volume  Two) . 
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TABLE  VI-15  (CON'T) 

CORRELATION  OF  PERFORMANCE  LEVELS  AND  PERFORMANCE  FACTORS 
COASTAL  ENGINEERING  RESEARCH  CENTER 


Performance  Performance  Factor  * 

Level  Number  of  Wave  Gauge  Installations 


1.0 

6 

2.0 

12 

3.0 

18 

4.0 

24 

5.0 

30 

6.0 

36 

7.0 

42 

8.0 

48 

9.0 

54 

10.0 

60 

11.0 

66 

12.0 

72 

13.0 

78 

14.0 

84 

15.0 

90 

16.0 

96 

16.7 

100 

From  Coastal  Engineering  Research  Centc  Technical  Development  Plan 
(Volume  Two'' . 
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TABLE  VI-15  (CON'T) 

CORRELATION  OF  PERFORMANCE  LEVELS  AND  PERFORMANCE  FACTORS 
NAVAL  OCEANOGRAPHIC  OFFICE*  PERFORMANCE  FACTORS 


Performance 

Level 

Time  Between 
Updating 

Nautical  Charts 

Nautical  Chart 
and  Bathymetric 
Map  Coverage 

Time  Delay 

For  Input  To 
Notice  to  Mariners 

1.0 

5*"  k 

36  mos.  (1.0) 

25%  (1.0) 

8  weeks  (1.0) 

2.0 

18  mos.  (2.0) 

50%  (2.0) 

4  weeks  (2.0) 

3.0 

12  mos.  (3.0) 

75%  (3.0) 

2.7  weeks  (3.0) 

3.6 

9  mos.  (4.0) 

75%  (3.0) 

2  weeks  (4.0) 

4.4 

7.2  mos.  (5.0) 

75%  (3.0) 

1 . 6  weeks  (5 . 0) 

5.0 

6  mos.  (6.0) 

75%  (3.0) 

1.3  weeks  (6.0) 

5.3 

6  mos.  (6.0) 

75%  (3.0) 

1.1  weeks  (7.0) 

5.7 

6  mos.  (6.0) 

75%  (3.0) 

1  week  (8.0) 

From  Naval  Oceanographic  Office  Technical  Development  Plan  (Volume  Two). 

kit 

The  numbers  in  parenthesis  are  performance  levels  corresponding  to 
i  ii.idual  performance  factors  (e.g.,  time  between  updating  nautical 
charts).  The  performance  level  in  the  left-hand  colume  is  the 
weighted  average  of  these. 


PERFORMANCE  FACTORS  COAST  AND  GEODETIC  SURVEY* 
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TABLE  VI-15  (CON'T) 

CORRELATION  OF  PERFORMANCE  LEVELS  AND  PERFORMANCE  FACTORS 
WEATHER  BUREAU  PERFORMANCE  FACTOR 


Performance 

Level 


Number  of  Weather  Bureau  Offices 
_ Making  Marine  Forecasts 


1.0 

1 

2.0 

2 

3.0 

3 

4.0 

4 

5.0 

5 

6.0 

6 

7.0 

7 

8.0 

8 

9.0 

9 

10.0 

10 

11.0 

11 

12.0 

12 

13.0 

13 

14.0 

14 

A 

From  Weather  Bureau  Technical  Development  Plan  (Volume  Two). 
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TABLE  VI-15  (CON'T) 

CORRELATION  OF  PERFORMANCE  LEVELS  AND  PERFORMANCE  FACTORS 
BUREAU  OF  COMMERCIAL  FISHERIES 
AND 

BUREAU  OF  SPORT  FISHERIES  AND  WILDLIFE 


Performance 

Level 


Performance  Factor 

Delay  Time  in  Publishing 
Annual  Fishery  Statistics  Report 


1.0 

2 

years 

2.0 

1 

year 

3.0 

8 

months 

4.0 

6 

months 

5.0 

5 

months 

6.0 

4 

months 

7.0 

3- 

■1/2  months 

8.0 


3 


months 
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The  performance  level  solutions  provided  by  the  model  ire  correlated  with 
tables  of  oerformance  level  versus  p  formance  factors  (such  as  iubl,>  U!-15) 
in  order  to  determine  the  agency  performance  factors  corresponding  to  a  per¬ 
formance  level  solution.  This  information,  plus  budgets  by  product  or  data 
parameter  and  by  agency,  constitute  the  model  solution. 


July  31,  19M 


VI-48 


TM-4023/005/00 


I 
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MODEL  SOLUTIONS 

Model  solutions  are  summarized  in  the  series  or  tables  that  follow.  The 
budget  amounts  shown  in  the  tables  are  in  all  c..ses  total  annual  amounts. 
Table  VI-16  shows  the  performance  level  and  budget  allocation  solutions 
for  environmental  description  products  for  the  years  FY  71  and  FY  80  and 
for  the  5  and  10  per  cent  budget  growth  rate  functions.  Table  VI-17  shows 
the  same  type  of  information  for  environmental  forecasting  products.  The 
budget  allocations  by  existing  products  and  data  and  by  new  products  and  data 
are  summarized  in  Table  VI-18  for  the  5  and  10  per  cent  solutions.  The  10 
per  cent  total  budget  grc  ,-th  rate  plan  provides  for  new  data  and  product 
services,  whereas  the  5  per  cent  plan  provides  only  for  the  improvement  of 
existing  products  and  services.  The  existing  environmental  description 
product  budget  for  the  10  per  cent  plan  is  slightly  less  the  budget  for  the 
5  per  cent  plan  in  FY  71  due  to  the  model  allocating  the  additional  funds 
provided  by  the  10  per  cent  plan  primarily  to  new  products  and  data. 
Performance  level  solutions  provided  by  the  model  would  be  converted  to 
performance  factors  by  the  method  previously  described.  Table  VI-19  shows  the 
budget  allocation  b>  agency  for  each  of  10  years  for  the  5  per  cent  plan. 
Table  VI-20  shows  the  same  information  for  the  10  per  cent  plan. 


MODEL  SOLUTIONS  -  ENVIRONMENTAL  DESCRIPTION  PRODUCTS 


1 

k 


MODEL  SOLUTIONS  -  ENVIRONMENTAL  FORECASTING  PRODUCTS 
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TABLE  VI -18 


SUMMARY  OF  MODEL  SOLUTIONS  - 

BUDGET  ALLOCATIONS  FOR  5%  AND  10%  AVERAGE  BUDGET  GROWTH  RATES 


FY  71 

BUDGET 

(millions) 

FY  80 

BUDGET 

(millions) 

5% 

10% 

5% 

10% 

EXISTING  ENVIRONMENTAL 

DESCRIPTION  PRODUCTS 

$  22.30 

$  36.13 

EXISTING  ENVIRONMENTAL 

FORECASTING  PRODUCTS 

17.00 

17.30 

27.00 

31  00 

EXISTING  DATA 

5.3 

5.53 

10.13 

n 

NEW  ENVIRONMENTAL 

DESCRIPTION  PRODUCTS 

1.12 

9.39 

NEW  ENVIRONMENTAL 

FORECASTING  PRODUCTS 

.46 

4.99 

NEW  DATA 

.52 

7.70 

TOTALS 

_ _ _ 

$44.65 

$46.46 

$71.53 

$104.59 

July  31,  1969 


Vi-52 


TM-A02  V005/U0 


tH 

i 


> 

W 

►J 


H 


July  31,  1969 


VI- 5  3 


TM-4023/005/00 


o 

m 

r^* 

O' 

00 

o 

ON 

Pi 

co 

ns 

<r 

CO 

O' 

00 

00 

o 

<r 

ro 

ON 

O' 

O 

CN 

O 

■ 

00 

o 

nO 

CM 

cO 

LO 

m 

CN 

ON 

00 

m 

CN 

<f 

O' 

<r 

NO 

BE 

<T 

rH 

rH 

o 

o 

in 

c 

CN 

rH 

rH 

O 

rH 

1 

a> 

s^ 

><r 

■H 

ESI 

NO 

rH 

o 

o 

rH 

m 

s^ 

<r 

co 

rH 

rs 

00 

CN 

CO 

ESI 

CN 

o 

vO 

ON 

co 

m 

CN 

co 

m 

CO 

C/3 

* 

• 

• 

• 

• 

* 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

fH 

00 

00 

m 

i — < 

CO 

co 

n 

CO 

o 

rH 

rH 

o 

o 

<r 

£ 

CN 

rH 

rH 

HU 

MB 

ON 

rJ 

o 

CO 

ON 

m 

R 

CN 

CN 

o 

co 

H 

o 

o 

O' 

CO 

co 

NO 

o 

<r 

ON 

rH 

o 

y 

rH 

00 

CN 

O' 

B 

<r 

00 

'd' 

rH 

nO 

m 

rH 

pL, 

d 

rs 

CO 

m 

El 

rH 

nO 

CO 

B 

CO 

o 

rH 

rH 

o 

o 

ns 

o 

G 

CN 

B 

rH 

■ 

oo 

CO 

2; 

r^* 

UD 

<r 

m 

CN 

ON 

o 

CN 

■e 

o 

*sT 

NC 

co 

co 

CO 

O 

r- 

00 

m 

O 

ON 

rH 

rH 

ON 

rH 

nO 

o 

00 

CN 

O 

m 

in 

ns 

M 

« 

• 

• 

• 

• 

• 

• 

• 

• 

r1 

• 

• 

• 

• 

• 

• 

• 

G 

On 

rs 

C X ) 

ON 

O 

m 

CO 

co 

o 

rH 

rH 

o 

o 

rH 

u 

— 1 

rH 

EflflH 

00 

vO 

co 

ON 

o 

in 

NO 

o 

•H 

HI 

o 

rH 

CN 

in 

rH 

rH 

^  H 

r* 

o 

rs 

00 

rH 

CN 

NO 

NO 

o 

B 

m 

00 

CN 

o 

sj 

nr 

in 

5h 

ON 

M0 

r- 

<T 

CO 

00 

vf 

CN 

<r 

CN 

d 

.— \ 

rH 

o 

d 

co 

CJ  m 

G 

rH 

_ 

-- 

■ 

ns 

5£  H 
w  is 

m 

O 

<r 

Hj 

o 

C-v. 

NO 

in 

o 

o 

CN 

o 

sj 

ON 

o  o 

<  pi 
o 

ns 

On 

o 

ON 

NO 

in 

rH 

in 

n 

o 

CN 

co 

rH 

ON 

CO 

CN 

CN 

>> 

nO 

CO 

r— 

n- 

<r 

CM 

co 

rH 

CN 

o 

rH 

o 

o 

O 

co 

CO  P-I 

£ 

rH 

nC 

w 

H  O 

*— l 

CN 

r-* 

-cr 

rH 

in 

o 

ns 

<T 

o 

rH 

nO 

CN 

o 

cj  a 

rs 

CN 

<r 

in 

NO 

m 

in 

CO 

ns 

o 

o 

o 

00 

CN 

CN 

m 

^  G 

G  CO 

rs 

vD 

rs 

cn 

nO 

CO 

CN 

CN 

rH 

CN 

d 

rH 

o 

o 

o 

CO 

o 

G 

rH 

nO 

S5  3 

H 

■MB 

,9HH 

co 

CN 

o 

■  'v-V-d, 

c 

O' 

o 

i — 1 

rH 

CN 

ns 

n 

ns 

p  ° 

E  H 

00 

co 

Eg 

>4- 

•<r 

ON 

rH 

o 

mm 

<* 

ns 

ns 

CO 

ns 

rH 

rH 

ON 

SH 

in 

nO 

cn 

NO 

in 

CO 

C4 

t-H 

o 

o 

o 

o 

o 

ns 

Ui 

<  o 

ss  £ 

G 

rH 

M 

H 

Ml 

in 

CN 

in 

ro 

m 

O' 

00 

r— 

O 

rH 

nO 

rH 

nO 

CO 

CO 

ns 

n  y 

rs 

in 

CN 

rH 

O' 

CN 

El 

00 

. 

00 

O' 

'Cf 

ns 

ns 

vO 

rH 

rH 

o 

r> 

>-*  < 

> 

<r 

in 

rs 

cn 

m 

m 

Cl 

rH 

rH 

o 

-4 

o 

O 

O 

o 

o 

CO 

G 

I—* 

lO 

H  S'? 

Pi  O 

O  -1 

rH 

nO 

■ 

IN 

o 

MT 

o 

o 

in 

rH 

rH 

o 

o 

vO 

H 

r*s 

nO 

in 

00 

<r 

O' 

co 

in 

sj 

00 

CN 

in 

m 

in 

rH 

rH 

sT 

(X 

• 

• 

• 

• 

• 

* 

• 

♦ 

• 

• 

• 

• 

• 

• 

• 

0- 

>< 

ro 

<r 

CM 

m 

m 

CN 

•H 

rH 

o 

rH 

o 

c 

O 

o 

d 

nO 

rH 

L‘ 

<r 

J-* 

1 

o 

O 

ro 

o 

c 

o 

oo 

o 

n> 

o 

o 

o 

© 

o 

00 

CO 

ns 

o 

in 

cn 

O' 

u-) 

<r 

CM 

rH 

00 

00 

<r 

MT 

CO 

© 

o 

00 

z 

• 

• 

HMr-TT"""*!* 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

m 

m 

i 

CN 

<r 

CN 

rH 

rH 

rH 

c 

o 

o 

O 

o 

o 

© 

ON 

M 

G 

rH 

CO 

-rv 

-j 

>> 

c/3 

o 

a* 

P 

00 

rH 

£ 

U 

CJ 

P 

_> 

oi 

03 

3 

*H 

• 

i*~ 

0) 

UJ 

o 

4-J 

1/3 

M 

rH 

rH 

sH 

4J 

a 

U 

*H 

c 

CL 

u 

rH 

c 

•sA 

CO 

c 

> 

a ) 

U 

03 

n 

*H 

03 

T3 

1  o 

c 

y 

JZ 

Pi 

E 

U 

M 

U 

4J 

rH 

c  u 

sH 

01 

■3 

a 

0) 

C  p 

U 

CvC 

u 

1  **H 

a 

H 

u 

H 

03 

C/3 

O  01 

o 

o 

V 

a 

<y 

*J  2 

CJ  u 

01  P 

c 

P 

u  u 

■v 

c 

0 

B 

r~\ 

> 

P 

y  c 

01  Cl 

> 

H 

o c 

P 

•H  c 

0 

CJ 

B 

»-h  a 

u 

P  r-s 

0  "0 

o  *H 

C  4-» 

0 

0) 

>  a) 

a> 

a> 

0) 

0 

nj  & 

‘r< 

3  U 

D.  C 

4J 

*H  c 

01 

V. 

c 

x: 

c  cj 

TJ 

o 

y  m 

p 

u 

4-i  3 

oc 

CO  Q 

tO  C3 

C  P 

0C  Cl 

CO 

u 

03 

u 

w 

U 

O  a* 

3 

c  V, 

o 

0C 

CIS  0 

c  o 

z 

a> 

03 

4) 

P3 

*0 

LJ 

CO 

i4«4  cn 

^  N-r* 

rH 

V  rJ 

i*h  m 

*H  lO 

US 

J* 

w 

<j 

Of 

rH  P 

c 

rH  C 

0  V 

R 

0 

^  o 

O 

c 

-C 

p 

o 

o 

3 

03  *H 

c3 

« 

rj  4) 

u 

nH 

C  (V 

<y 

r} 

H 

o  u 

*H  u 

< 

01 

C  -4 

C  U 

03 

0  u 

o  a 

c 

-J  • 

3  U 

tn  sh 

C3  P 

CP 

rH  U 

*-H 

O  rH 

U 

4-i 

o 

z 

(4  41 

P  *H 

rH 

^  di 

JC  jz 

4-i  r3 

03  vH 

03 

•H  01 

in 

tn 

*w  cj 

4-1 

D  .£ 

-<  > 

*  u 

v  s: 

tn  o 

« 

>  U-. 

> 

*J  U 

03 

03 

4->  Hi 

03 

P  V3 

>  U 

CO  C 

p  in 

eg  tn 

CO 

(P 

rj  u-4 

03 

<4  nj 

0 

o 

03  3 

a; 

3  H 

c  y 

«  K-4 

^  *H 

0  J 

t 

5 

z  o 

'A 

x:  cn 

a 

u 

^  Q 

3 

CQ  Pu 

u  to 

B 

CC  'r. 

CO  t>c 

O  ^ 

PJ 

o 

<N 

I 


< 

H 


July  31,  1969 


VI- 54 


TM-402 3/005/U0 


The  major  purpose  of  the  model  is  to  provide  for  the  allocation  of  funds 
and  performance  levels  to  priority  product  and  data  service  improvements 
and  developments  in  a  given  year  for  any  assumed  total  budget  function. 
However,  given  the  uncertainty  of  the  availability  of  future  marine  data 
management  funds,  it  is  appropriate  to  evaluate  several  plans  in  order  to 
determine  which  of  the  plans  in  most  cost  effective.  The  5  per  cent 
solution  (Plan  A)  and  10  per  cent  solution  (Plan  B)  are  compared  in  the  next 
section.  Plan  C  is  described  in  considerable  detail  in  Volume  Two.  Plan  C 
contains  provisions  for  the  development  of  major  data  acquisition  networks 
in  addition  to  provisions  for  the  improvement  of  existing  products  and 
services  and  the  introduction  of  new  products  and  services.  Plan  C  was 
not  developed  with  the  aid  of  the  model.  Its  development  was  based  on  a 
detailed  consideration  of  a  variety  of  needs  in  the  agencies  and  in  the 
marine  data  network  for  upgrading  products  and  services.  Detailed  hardware, 
software  development  and  personnel  requirements  are  specified  for  each 
agency  and  program  area  (e.g.  marine  forecasting,  research  and  support'' 
for  the  next  10  years.  The  superiority  of  Plan  B  over  Plan  A  is  demonstrated 
in  the  next  section.  Plan  C  can  be  viewed  as  another  plan  in  a  continuum 
of  plans  that  provide  progressively  greater  marine  data  manugeme-t  capability 
at  progressively  higher  costs. 
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EVALUATION  OF  SOLUTIONS 


It  is  also  of  interest  to  select  the  best  plan,  once  two  or  more  plans  have 
been  developed  with  the  aid  of  the  model.  In  the  section  which  follows,  an 
evaluation  is  made  of  Plan  A  and  Plan  B. 

B  .  =  benefits  nrovided  by  Plan  A  in  year  i  in  units, 
ai 

B^)i  =  benefits  provided  by  Plan  B  in  year  i  in  units. 

C  .  =  total  cost  of  implementing  Plan  A  in  year  i  in  millions  of  dollars. 

=  total  cost  of  implementing  Plan  B  in  year  i  in  millions  of  dollars. 

AB^  =  difference  in  benefits  between  Plan  B  and  Plan  A  for  year  i. 

AC^  =  difference  in  costs  between  Plan  B  and  Plan  A  for  year  i. 


The  benefits  and  costs  of  implementation  for  Plan  A  and  Plan  B  are  tabulated 
in  Table  VI-21  and  plotted  in  Figure  VI-7.  It  can  be  seen  from  the  plots  that 
the  additional  benefits  provided  by  Plan  B  increase  at  a  higher  rate  with  time 
than  does  the  increase  in  cost  over  Plan  A.  However,  it  cannot  be  concluded 
on  this  evidence  alone  that  Plan  B  is  superior  to  Plan  A.  Eenefits  and  costs 
are  not  in  commensurate  units,  i.e.,  dollars.  Therefore,  it  cannot  be  determined 
from  this  analysis  alone  whether  an  increase  in  benefits  of  Plan  B  over  Plan  A 
is  greater,  in  dollar  terms,  than  the  increase  in  cost  of  Plan  B  over  Plan  A. 

The  analysis  which  follows  provides  the  basis  for  ranking  the  two  plans. 

The  criterion  for  the  selection  of  Plan  B  over  Plan  A  is  that  the  summation 
over  ten  years  of  the  additional  benefits  provided  by  Plan  B  be  equal  to  or 
greater  than  the  summation  of  the  additional  costs.  This  criterion  can  be 
formulated  as  follows. 
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TABLE  VI-21 

COMPARISON  OF  BENEFITS  AND  COSTS 
OF  PLAN  A  AND  PLAN  B 


PLAN  A 

FY 

Benef its 
(Units) 

Ba 

Total  Costs 
(Millions) 

Ca 

Ba/Ca 

: _ 

7i 

23.67 

$  44.54 

.530 

72 

29.76 

48.85 

.  609 

73 

34.71 

52.05 

.667 

74 

40.58 

54.73 

.741 

75 

45.33 

56.80 

.798 

!  76 

1 

51.69 

58.58 

.882 

77 

58.76 

62.51 

.940 

78 

71.50 

65.09 

1  .098 

78 

86.30 

67.84 

1.272 

80 

110.09 

71.  j3 

1.539 

Benefits 

(Units) 

Bb 


36.29 

48.23 

61.75 

79.30 

98.79 


PLAN  B 


Total  Costs 
(Millions) 
Cb 


B  46.46 


73.51 

81.73 

87.16 

94.81 


E-b/Cb 


53.07  .909 

57.97  1.065 

63.50  1.249 

68.24  1.448 


1.765 


1.955 


2.232 


2.613 


104.59  I  3.018 


Units  of  Benefit 
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Total  Yearly  Cost  of  Technical  Development  Plan  Implementation 
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ABj  ■  difference  in  benefits  between  Plan  B  and  Plan  A  (3) 

for  year  i. 

AC^  *  difference  in  costs  between  Plan  B  and  Plan  A  (4) 

for  year  i. 

ZKiABi  -£ACi  i  ■  1  to  10.  (5) 

i  ~  i 

■  pi«bi  -  \i>  t  £<cbi-c.i>  «> 


is  a  conversion  factor  which  is  equal  to  the  economic  benefit  in  dollars  per 
unit  of  benefit  used  in  the  model.  This  factor  is  required  because  the  benefits 
used  in  the  model  are  dimensionless  numbers,  whereas  costs  are  in  dollars.  A 
comparison  of  an  increment  in  benefit,  with  an  increment  in  costs  is  valid  only 
when  the  two  quantities  are  in  commensurate  units.  If  AB^  is  greater  than  AC^ 
for  all  10  years,  the  criterion  fcr  selecting  Plan  B  over  Plan  A  is  obviously 
satisfied.  For  this  condition  to  be  satisfied, 


V'bi 


K 


i  C 


ai 

ai 


for  all  i. 


Ki>  B 


bi 


ai 


bi 


ai 


(7) 

(8) 


(9) 


(10) 
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If  (10)  is  satisfied,  then  Plan  B  is  superior  to  Plan  A.  If  K  is  set  equal 
C 

to  the  condition  for  satisfying  (10)  is 


(ID 


(12) 


(13) 


The  benefit/cost  ratio  of  Plan  B  must  be  greater  than  the  benefit/cost  ratio  of 

c 


Plan  A  in  each  year.  It  is  valid  to  set  K  = 


=  ai 


if 


ai 


ai  bi  ai  , 

_ —  >  - - -  for  each  year  i. 

B  j  “w-i  ~  “  J 

ai  bi  ai 


(14) 


Then  it  is  assured  that  (10)  is  satisfied.  In  order  to  determine  whether  this 
condition  was  satisfied,  the  calculations  shown  in  Table  VI-22  were  made.  In 
each  year  (14)  is  satisfied.  Therefore,  (13)  can  be  used  to  determine 
whether  Plan  B  is  better  than  Plan  A.  The  calculations  for  this  test  are  shown 
in  Table  VT-21  and  are  plotted  in  Figure  VI-8.  In  every  year  the  benefit/cost 
ratio  of  Plan  B  is  greater  than  the  benefit/cost  ratio  of  Plan  A.  Therefore,  Plan 
B  would  be  used  in  preference  to  Plan  A,  if  the  required  additional  funds  were 
available.  The  results  of  this  analysis  also  means  that  a  Technical  Development 
Plan  which  provides  for  the  development  of  new  products  and  services  is  superior 
to  one  which  is  limited  to  the  improvement  of  existing  products  and  services. 
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TABLE  VI-22 

COST/BENEFIT  EVALUATION  TABLE 
PLAN  A  AND  PLAN  B 


Benefits 
f Units) 

■ 

Ca 

Cb-Ca  I 
Bb-Ba  I 

Plan  A 

M  .... 

Plan  B 

Bb 

Bb-Ba 

Plan  A 

Ca 

Plan  B 

Cb 

Cb-Ca 

71 

23.67 

36.29 

12.62 

$44.65 

$46.46 

$  1.81 

1.887 

.143 

72 

29.76 

48.23 

18,47 

48.85 

53.07 

4.22 

1.642 

.228 

73 

34.71 

61.75 

27.04 

52.05 

59.97 

7.92 

1.499 

.293 

74 

40.58 

79.30 

38.72 

54.73 

63.50 

8.77 

1.350 

.226 

75 

45.33 

98.79 

53.46 

56.80 

68.24 

11.44 

1.253 

.214 

76 

51.67 

129.71 

78.04 

58.58 

73.51 

14.93 

1.134 

.191 

77 

58.76 

159.76 

101.00 

62.51 

81.73 

19.22 

1.064 

.190 

78 

71.50 

194.53 

123.03 

65.09 

87.16 

22.07 

.911 

.179 

79 

86.30 

247.75 

161.45 

67.84 

94.81 

26.97 

.786 

.167 

80 

110.09 

315.63 

205.54 

71.53 

104.59 

33^06 

.650 

.161 

Benef it/Cost 
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NOTE:  A  benefit/cost  ratio  >1  does  not  necessarily  mean  that  benefits  exceed  costs 
for  a  given  plan.  The  benefit/cost  ratios  are  only  used  to  compare  one  plan 
with  another,  i.e.,  if  the  ratios  of  Plan  B  exceed  those  of  Plan  A,  then 
Plan  R  is  superior  to  Plan  A. 


FIGURE  VI-8.  BENEFIT/COSI  RATIOS  OF  PLAN  A  AND  PLAN  B 
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VII.  SUMMARY  OF  TECHNICAL  DEVELOPMENT  PLAN 

OBJECTIVES,  SCOPE,  AND  METHODOLOGY 

This  section  contains  a  summary  of  the  Technical  Development  Plan  (TDP) , 
including  Objectives,  Scope,  and  Methodology;  Agency  Development  Plans;  and 
Marine  Data  Network  Development  Plans.  The  details  of  the  TDP  appear  in 
Volume  Two,  Technical  Development  Plan. 

OBJECTIVES 

The  objective  of  the  Technical  Development  Plan  (TDP)  is  to  improve  marine 
data  products  and  services  provided  by  the  Federal  Government  to  a  variety 
of  users.  Users  of  marine  data  products  and  services  are  found  in  the  fields 
of  research;  transportat. .n;  naval  planning  and  operations;  marine  mapping 
and  charting;  marine  forecasting;  commercial  and  sportfishing;  Federal,  State, 
and  regional  planning  and  management;  and  public  marine  recreational  and 
educational  activities.  The  needs,  including  the  priority  needs,  of  data 
users  are  described  in  Volume  One  of  this  report. 

The  TDP  recommends  that  products  and  services  be  improved  both  by  enhancing 
existing  products  and  services  and  by  introducing  new  products  and  services. 

In  order  to  support  these  improvements,  recommendations  are  also  made  for 
increases  in  data  acquisition,  improvements  in  existing  data  bases  and  t he 
development  of  new  data  bases.  The  mechanisms  chosen  for  achieving  greater 
benefits  for  users  are  (1)  the  upgrading  of  Federal  agency  data  service  and 
product  operations  and  (2)  the  improvement  of  the  marine  data  network  for  the 
collection,  transmission,  storage  and  dissemination  of  marine  data.  In  order 
to  achieve  the  objective  of  the  TOP,  a  10-year,  time-phased  plan  has  been 
designed  which  provides  the  resources  necessary  to  achieve  the  improvements 
in  Federal  products  and  services  desired  by  users.  The  TDP  includes  pro¬ 
visions  for  new  instrumentation  and  new  data  communication  and  processing 
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hardware,  hardware  costs,  software  development  and  maintenance,  software 
personnel  and  costs,  computer  operations  personnel  and  costs,  and  application 
and  discipline  personnel  and  costs  which  are  required  in  the  next  decade  to 
achieve  improvements  in  products  and  services  and  to  develop  new  products  and 
services. 

In  this  study,  three  TDP  alternatives  have  been  considered.  Each  alternative 
corresponds  to  different  assumed  levels  of  total  annual  fund3  available  for 
marine  priority  data  and  products  in  the  next  decade.  The  first  alternative 
(Plan  A)  is  based  on  a  budget  appropriate  for  the  improvement  of  existing  pro¬ 
ducts  and  services  but  with  no  provisions  for  new  products  and  services.  The 
second  plan  vJlan  B)  provides  for  improvements  in  existing  products  and  ser¬ 
vices  and  the  development  and  implementation  of  new  products  and  services. 

The  highest-budget  plan  (Plan  C)  contains  the  same  elements  as  the  middle 
budget  plan  but  also  provides  for  the  implementation  of  major  data  acquisition 
networks,  e.g.,  coastal  wave  gauge  network.  Three  plans  have  been  formulated, 
rather  than  one,  as  a  contingency  against  the  uncertainties  of  future  marine 
budgets. 

SDC  has  developed  a  cost  performance  model  which  has  been  implemented  on  the 
SDC  IBM  360/67.  This  model  can  be  used  to  generate  TDP  plans  for  any  assumed 
total  priority  data  and  product  budget  for  any  number  of  years  desired.  The 
model  outputs  are  (1)  budget  allocations  by  product  and  data  type  and  (2) 
product  and  data  service  performance  levels  (these  are  defined  in  Chapter  VI, 
Volume  One).  Total  product  and  data  service  budgets  can  be  di  -ributed  to 
individual  agency  budgets  by  the  method  described  in  Chapter  VI,  Volume  One. 
The  model  can  be  implemented  on  any  computer  which  is  supplied  with  a  mathe¬ 
matical  programming  package.  The  model  does  not  provide  the  level  of  detail 
of  hardware  requirements,  software  costs,  etc.,  shown  in  this  TDP.  However, 
the  budget  allocations  of  the  model  can  be  used  as  a  basis  for  determining 
the  detailed  requirements. 
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The  three  plans  are  discussed  and  evaluated  in  Chapter  VI,  Volume  One.  This 
volume  describes  Plan  C  in  detail  and  is  the  plan  recommended  for  implemen¬ 
tation,  assuming  the  availability  of  required  funds. 

SCOPE 

The  TDP  includes  both  individual  agency  and  marine  data  network  development 
plans.  The  two  plans  constitute  the  National  Data  Program  for  the  Marine 
Environment.  The  TDP  is  addressed  to  the  requirements  for  improving  individual 
agency  data  service  operations  and  the  broader  requirement  of  strengthening  the 
entire  marine  data  network. 

The  Federal  agencies  which  are  included  in  the  TDP  are: 

Lake  Survey  (LS)  and  Great  Lakes  Data  Center  (GLDC) 

Coastal  Engineering  Research  Center  (CERC) 

Naval  Oceanographic  Office  (NAVOCEANO) 

Coast  and  Geodetic  Survey  (C&GS) 

U.S.  Geological  Survey  (USGS) 

Weather  Bureau  Offices  (WB) 

National  Meteorological  Center  (NMC) 

National  Environmental  Satellite  Center  (NESC) 

Fleet  Numerical  Weather  Central  (FNWC) 

Bureau  of  Commercial  Fisheries  (BCF) 

Bureau  of  Sport  Fisheries  and  Wildlife  (BSF&W) 

Federal  Water  Pollution  and  Control  Administration  (1WPCA) 

U.S.  Coast  Guard  (USCG) 

National  Oceanographic  Data  Center  (NODC) 

National  Weather  Records  Center  (NWRC) 

Smithsonian  Oceanographic  Sorting  Crater  (SOSC) 

This  group  of  agencies  does  not  include  all  Federal  organizations  having 
responsibilities  for  marine  data  management.  It  does  include  those  having 
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a  significant  influence  on  the  collection,  storage,  processing  and  dissemina¬ 
tion  of  marine  data  and  the  production  and  dissemination  of  data  products. 

In  order  to  ensure  the  implementation  of  the  National  Data  Program,  responsi¬ 
bilities  for  its  implementation  must  reside  with  individual  agencies  until  a 
national  marine  ar.d  atmosphere  agency  is  established.  Therefore,  considerable 
emphasis  is  accorded  to  recommendations  which  require  individual  agency  action. 
In  addition,  many  of  the  recommendations  require  interagency  cooperation — for 
example,  collection  of  environmental  data  in  the  coastal  zone  and  the  publica¬ 
tion  of  a  coastal  atlas,  production  of  wave  and  ice  charts  for  the  Great  Lakes, 
establishment  of  regional  data  service  offices,  operation  of  a  national  coastal 
wave  gauge  network,  development  of  national  marine  data  directories  and  Indices, 
and  the  operation  of  a  national  fishery  statistics  network.  Wherever  inter¬ 
agency  effort  is  required,  a  lead  agency  is  recommended  in  order  to  fix  respon¬ 
sibilities  for  program  implementation.  Interagency  efforts  would  be  coordinated 
by  the  staff  of  the  Marine  Sciences  Council  and  the  Data  Management  Advisory 
Panel  until  a  national  oceanographic  and  atmospheric  agency  is  created. 

Although  marine  activities  are  funded  primarily  on  an  agency  basis,  planning 
and  budgeting  is  also  done  on  a  program  basis.  Hence,  the  TDP  identifies  the 
requirements  for  implementing  data  programs  for  Great  Lakes  and  coastal  devel¬ 
opment;  mapping,  charting  and  marine  environment  description;  marine  fore¬ 
casting,  research  and  support;  fisheries;  water  quality;  onshore  buoy  data 
management;  and  national  data  centers. 

In  addition  to  the  requirement  for  interagency  cooperation  in  implementing  the 
TDP,  there  is  also  the  need  for  cooperation  among  the  Federal  agencies,  States, 
universities  and  industry  for  the  exchange  of  data  and  the  efficient  routing 
of  data  from  collector  to  user.  Examples  of  situations  in  which  r  cooperative 
effort  at  various  levels  is  required  are  the  participation  of  the  States  and 
regions  with  the  Federal  Government  in  the  preparation  of  coastal  atlases  and 
the  transfer  of  data  between  industry  and  other  elements  of  the  marine  com¬ 
munity  . 
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Only  priority  products  and  data  are  considered  in  the  TDP.  Because  of  this, 
one  should  not  expect  to  find  an  equivalence  between  resource  requirements 
presented  in  the  TDP  end  the  utilization  of  resources  in  present  agency  opera¬ 
tions.  Also,  some  agencies  which  have  historically  operated  on  a  small  budget 
have  been  recommended  for  substantial  upgrading.  Other  agencies,  with  larger 
budgets,  may  not  receive  a  corresponding  degree  of  attention  because  of  an 
absence  of  major  data  management  problems.  There  must  exist  important  user 
needs  and  present  inadequacies  in  data  services  in  order  for  a  recommendation 
to  be  included  ia  the  TDP.  In  general,  a  strong  positive  correlation  will 
be  found  between  problems  which  exist  in  data  management  and  the  resources 
recommended  for  agency  operations.  The  main  criteria  for  TDP  recommendations 
are  the  user  benefits  which  will  result  from  product  and  service  impn vements . 
The  size  of  present  agency  data  operations  or  contributions  to  marine  science 
programs  have  not  been  used  as  criteria  for  recommending  improvements  or 
increases  in  resources. 

There  is  considerable  emphasis  in  the  TDP  on  the  improvement  of  products  and 
services  for  public  and  private  users--merchant  mariners,  fishermen,  small 
craft  operators,  swimmers,  and  residents  of  the  coastal  zone.  These  user 
groups  are  large,  poorly  organized,  and  ill-equipped  to  make  their  needs  known 
to  the  Federal  Government.  Tn  accordance  with  the  emphasis  on  the  needs  of 
those  users,  such  products  as  coastal  weather  and  wave  forecasts,  nautical 
charts,  small  craft  charts,  and  fishery  statistics  receive  considerable 
attention  in  the  TDP. 

METHODOLOGY 

The  methodology  for  the  design  of  the  TDP  consists  of  the  following  steps: 

1.  Based  on  the  determination  of  user  needs  and  the  priority  of  needs, 
requirements  for  improvements  in  existing  products  a. id  services  and 
new  products  and  services  arc  established,  e.g.,  the  priority  need 
to  reduce  the  time  interval  between  updating  nautical  charts  and  the 
need  to  provide  coastal  atlases. 
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2.  Improvements  in  product  or  service  performance  are  programmed  to  be 
consistent  with  the  feasibility  of  providing  the  resources  which  are 
required  to  implement  the  improvements  within  the  decade.  In  addition, 
maximum  performance  levels  are  established  to  be  consistent  with  user 
needs  within  the  decade.  For  example,  a  reduction  in  the  time  delay 

of  incorporating  changes  in  Notice  to  Mariners  from  eight  weeks  to 
one  week  over  a  period  o"  10  years  is  recommended;  reduction  in  the 
delay  to  less  than  one  week  would  be  of  no  practical  value.  Gradual 
improvements  over  the  decade  which  are  consistent  with  the  rate  at 
which  resources  can  be  provided  have  been  recommended.  The  model 
mentioned  previously  is  used  as  an  aid  in  allocating  funds  to  product 
and  data  parameter  groups  and  for  determining  appropriate  rates  of 
product  and  data  service  improvement. 

3.  Any  new  data  collection  or  data  base  developments  that  are  required 
in  order  to  implement  product  and  service  improvements  are  specified. 

It  is  axiomatic  for  good  systems  work  to  start  with  the  Identification 
and  analysis  of  the  requirements  for  outputs—products  and  services 

in  terms  of  their  quality,  quantity,  frequency  of  output  and  timeliness 
and  then  to  establish  the  requirements  for  data  needed  to  furnish  the 
required  outputs.  In  seme  cases  (data  centers)  the  output  is  pri¬ 
marily  data,  or  summaries  of  data,  rather  than  a  standard  product, 
such  as  a  nautical  chart.  However,  the  principle  of  specifying  user 
requirements  before  specifying  data  inputs  or  bases  still  applies. 

This  is  in  contradistinction  to  the  approach  of  specifying  the  data 
collection  and  data  base  requirements  first  and  outputs  last.  In  the 
former  approach,  the  outputs  govern  the  inputs  and  no  greater  input  is 
required  than  needed  to  supply  the  outputs.  In  the  latter  approach, 
more  input  may  be  generated  than  is  required  to  satisfy  output  re¬ 
quirements  . 
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4.  Computer  hardware  and  data  communication  equipment  requirements  and 
costs  are  specified  for  achieving  the  needed  improvements. 

5.  Software  development  and  maintenance  requirements  and  costs  for  the 
improvement  and  creation  of  products,  data  bases,  and  data  acquisition 
are  specif  ed. 

6.  Computer  operations  personnel  required  to  staff  new  or  augmented 
computer  facilities  are  determined. 

7.  Applications  personnel,  e.g.,  cartographers  and  discipline  personnel, 
are  specified. 

The  TDP  contains  both  new  requirements  and  costs  and  extrapolations  of  exist¬ 
ing  requirements  and  costs.  In  general,  all  hardware,  software,  and  computer 
operations  requirements  and  costs  represent  new  requirements.  Discipline  or 
applications  personnel  requirements  are  usually  forecasts  of  future  require¬ 
ments  for  existing  organization  components.  Total  annual  costs  for  each 
agency  for  each  of  tea  years,  and  a  ten-year  total  cost  for  agency  operations, 
ha'’e  been  determined.  These  are  the  amounts  which  would  be  required  each 
year  and  for  the  decade  to  implement  the  TDP  and  consist  of  both  new  costs  and 
extensions  of  presently  incurred  costs. 

As  a  general  strategy,  the  addition  of  resources  is  programmed  to  occur  most 
rapidly  in  the  early  years  of  the  TDP  in  an  attempt  to  bring  the  management 
of  marine  data  in  line  with  available  technology.  Usually,  the  increments 
in  funding  proceed  at  a  more  modest  rate  in  the  later  years  of  the  decade  as 
unit  costs  are  lowered  through  the  application  of  technology  and  as  increased 
sophistication  in  data  management  prevails. 


1 
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AGENCY  AND  PROGRAM  DEVELOPMENT  PLANS 

The  Technical  Development  Plan  (TDP)  is  summarized  by  agency  and  program 
according  to  the  following  program  categories: 

•  Great  Lakes  and  Coastal  Development 

•  Mapping,  Charting  and  Marine  Environment  Description 
®  Marine  Forecasting,  Research  and  Support 

•  Fisheries 

•  Water  Quality 

•  Onshore  Buoy  Data  Management 
4  National  Data  Centers 

The  TDP  is  also  summarized  by  the  major  categories  of  data  management  activity. 
These  are: 

•  Product/Service  Requirements 

•  Data  Base  Development  Requirements 

•  New  Data  Acquisition/Communication  System  Requirements 


The  product,  data  base  development  and  new  data  acquisition  and  communication 
system  requirements  for  the  time  period  FY  71-80  are  summarized  by  program 
(e.g.,  Great  Lakes  and  Coastal  Development)  and  agency  in  Table  VII-1.  In 
general,  data  acquisition  activities  are  required  for  all  data  base  development 
requirements  shown  in  the  table.  The  column  labeled  "New  Data  Acquisition  and 
Communication  System  Requirements"  requires  significantly  new  systems  of  data 
acquisition  and/or  communication,  such  as  a  national  network  of  coastal  wave 
gauge  installations  and  associated  telemetry  equipment.  Products,  services, 
and  data  bases  in  Table  VII-1  have  t  en  classified  according  to  require¬ 
ments  for  improvements  in  existing  products,  services,  and  data  bases  (1), 
and  requirements  for  new  products,  services  and  data  bases  (2).  The 
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TABLE  VII-1 

TECHNICAL  DEVELOPMENT  PLAN  (PLAN  C)  SUMMARY  OF  PRIORITY  PRODUCT/SERVICE, 
DATA  BASE  AND  DATA  ACQUISITION  REQUIREMENTS,  FY  70-81 


AChNCY 

PRODUCT/SERVICE 

REQUIREMENTS 

DATA  BASF  DEVELOPMENT 
REQUIREMENTS 

NEW  DATA  ACQUISITION/ 

communication  SYSTEM 
REQUIREMENTS 

C> R EAT  LAKES  AND  COAS1 

PAL  DEVELOPMENT  PROGRAM  \ 

I.AKK  Sl’RVKY  AND  GREAT 

LAKES  DATA  CENTER 

•  ICE  ATLAS  AN!)  CHART  (1) 

•  RECREATION  CHART  0) 

•  WAVE  CHART  AND 

ATLAS  (1) 

j  •  SERKACE  CI'RRENTS 
]  CHART  (1) 

i  •  BATHYMETRIC  MAF  (1) 
j  •  PROPCCTS  AND  S  IRVICES 
CATALOG  (2) 

1  •  GREAT  LAKES  H.IMATP- 
!  LOGICAL  ATLAS  (2) 

|  •  ON-LINE  ENGINEERING 

1  COMPUTATION  (2) 

•  DATA  INVENTORY  (I) 

•  WATER  QUANTITY  (1) 

•  WATER  MOTION  (1) 

•  P0U.CT10N  (2) 

•  ICE  AND  SNOW  (2) 

•  WAVE  (2) 

•  SERFAGE  CERRFNTS  (2) 

•  RIVER  FLOW  (2) 

•  BATHYMETRIC  (2) 

•  SHIPBOARD  DIGITAL 
HYDROGRAPHIC  AND 
BATHYMETRIC  DATA 
COLLECTION 

i 

1 

| 

OlASiAI.  KNUNI.KkINC 
RESEARCH  C ENTER  i 

1 

j  •  COASTAL  WAVE 
i  ANALYSIS  (1) 

I  •  LITTORAL  PROCESSES 

1  ANALYSIS  (1) 

1  •  SEDIMENT  ANALYSIS  (1)  j 
[  •  LABORATORY  ANALYSIS  (1) 
•  COASTAL  ENGINEERING 
REPORT  (2) 

•  COASTAL  WAVE  (1) 

•  LABORATORY  DATA  (1) 

;  •  COASTAL  WAVE  DATA 
|  NETWORK 

! 

1  ; 

MAITING,  CHARTING  AND  MARINE 

ENVIRONMENT  DESCRIPTION  PROGRAM 

NAVA!  OCEANOGRAPHIC 
oitiit 

•  BATHYMETRIC  MAP  (l) 

•  NAl'T  I  CAL  CHART  (1) 

•  NOTICE  TO  MARINERS  U) 

•  SEA  SERFAGE 

I  EMPI  RA'IYRE  ATLAS  (1) 

•  IGI  ATLAS  (11 

•  OCEAN  STATION  ATI  AS  ( I ) 

•  I'l  1.0 1  CHART  (1) 

•  SOCNH  VELOCITY 

ATLAS  (1) 

•  THPK'UX  1  INI  DEPTH 

CHART  (]> 

•  MAGNETIC  FIELD  MAP  (1) 

•  GRAVITY  FIELD  MAP  (1) 

•  SERFAGE  (TRKKNT 

CHART  (1) 

•  SEA  &  SWEET  CHART  (1) 

•  MARINE  GEOLOGY 

ATI  AS  (I) 

•  SEHSEREACE  (".’BRENT 

CHART  4  ALI  AS  (2) 

•  OCEAN  ENGINEERING 

HANDBOOK  (2) 

■  •  BATHYMETRIC  (1) 

•  TOPOGRAPHIC  (1) 

•  NAVIGATION  AIDS/ 

HAZARDS  (I) 

•  HYDROGRAPHIC  (!) 

•  MAGNETIC  (1)  j 

•  GRAVITY  0)  1 

•  in  observations  <i)  j 

•  SST  OBSERVATIONS  (!) 

•  SEB  4  SERFAGE 

CERRFNTS  (1)  ! 

•  SEREACl:  METEOROLOGICAL 

OBSERVATIONS 
(NWRC)  (1) 

«  OCEAN  STATION  (NODE) ( 1 ) 

•  BT  (NODE)  (1) 

•  OCEAN  ENGINEERING  (?) 

•  SHIPBOARD  DIGITAL 
HYDROGRAPHIC,  BATHY¬ 
METRIC,  GEOPHYSICAL 

AND  OCEANOGRAPHIC  DATA 
COLLECTION 

(!'  I  owitioni  ot  rxistinn  p  r  i  \>r  i  I  v  pnulnrt,  sorvin*  or  data  Last*  is  roquirod. 
(.*>  Ww  product,  siTViiv  or  data  lust*  is  roquirod. 
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TABLE  VII-1  (Cont'd.) 

TECHNICAL  DEVELOPMENT  PLAN  (PLAN  C)  SUMMARY  OF  PRIORITY  PRODUCT/SERVICE, 
DATA  BASE  AND  DATA  ACQUISITION  REQUIREMENTS,  FY  70-81 


AGENCY 

PRODU  C.T/SERVICE 
REQUIREMENTS 

DATA  BASE  DEVELOPMENT 
REQUIREMENTS 

NEW  DATA  ACQUISITION/ 
COMMUNICATION  SYSTEM 
REQUIREMENTS 

COAST  AND  GEODETIC  SURVEY 

•  BATHYMETRIC  MAPS  (1) 

•  NAUTICAL  CHART  (1) 

•  SMALL  CRAFT  CHART  (1) 

•  TSUNAMI  WARNINGS  (X) 

•  TIDE  TABLES  (1) 

•  TIDAl  CURRENT  TABLES 

AND  CHARTS  (1) 

•  COASTAL  ATLAS  (2) 

•  SEA  LEVEL  VARIATION 

CHART  AND  TABLE  (2) 

•  BATHYMETRIC  (1) 

•  TOPOGRAPHIC  (1) 

•  HYDROGRAPHIC  (1) 

•  NAVIGATIONAL  AIDS/ 

HAZARDS  (1) 

•  MAGNETIC  (1) 

•  GRAVITY  (1) 

•  TIDES  (1) 

•  BATHYMETRIC  SURVEY  OF 

CONTI NFNTAL  SHELF. 

•  HYDROGRAPHIC  RESURVEYS. 

•  SHIPBOARD  DIGITAL 

HYDROGRAPHIC,  BATHY¬ 
METRIC,  GEOPHYSICAL 

AND  OCEANOGRAPHIC  DATA 
COLLECTION. 

•  COASTAL  ATLAS  DATA 

COLLECTION. 

U.S.  GEOLOGICAL  SURVEY 

•  DIRECTORY  OF  MARINE 

GEOLOGICAL  PRODUCTS (2) 

•  SHIP  TRACK  MAPS  (2) 

•  PROFESSIONAL  PAPER 

BIBLIOGRAPHY  (2) 

•  BOTTOM  CHARACTERISTICS 

OCEAN  ENGINEERING 
REPORTS  (2) 

•  CLEARINGHOUSE  FOR  THE 

EXCHANGE  OF  INDUSTRY 
DATA  (2) 

I  CONSOLIDATED  GEOLOGICAL 
PRODUCT  DESCRIPTOR, 
PRODUCT  DIRECTORY, 
PROFESSIONAL  PAPER  AND 
SHIP  TRACK  INDEX  (2) 

•  INDUSTRY  DATA  AVAIL¬ 

ABILITY/NEEDS  FILE  (2) 

•  INDUSTRY  SUPPLIED  DATA 

FILE  (2) 

|  MARINE  FORECASTING,  RESEARCH  AND  SUPPORT  PROGRAM  j 

WEATHER  BUREAU  OFFICES 

•  COASTAL  WEATHER  AND 

WAVE  FORECAST  (1) 

•  HIGH  SEAS  FORECAST  (1) 

•  TROPICAL  CYCLONE 

FORECAST  (1) 

•  TROPICAL  CYCLONE 

WARNING  (1) 

•  STORM  SURGE  AND  ANOMA¬ 

LOUS  i IDE  (1) 

•  SURF  FORECAST  (1) 

•  DOMESTIC  ICE 

FORECAST  (1) 

•  SEICHE  WARNING  (I) 

•  AUTOMATIC  COASTAL  WAVE 

MONITORING  (2) 

•  COASTAL  WAVE  SPECTRAL 

AND  STATISTICAL 
ANALYSIS  (2) 

•  SST  ANALYSIS  (2) 

•  COASTAL  WAVE  SPECTRA  4 

WAVE  STATISTICS  (2) 

•  COASTAL  WAVE  AND 

SURF' CF  METEOROLOGICAL 
CLIMATOLOGICAL 

DATA  (2) 

•  COASTAL  WAVE  AND 

SURFACE  METEOROLOGICAL 
PARAMETER  ACQUISITION 
AND  TELEMETRY  NETWORK. 

•  AUGMENTATION  OK  SERVICE 

C  TELETYPEWRITER 

NETWORK  "OR  INCREASED 
DATA  FROM  BUOYS  AND 
SHIPS 

(1)  Improvement  of  existing  priority  product,  service  or  data  base  is  required. 

(2)  New  product,  service  or  data  base  is  required. 
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TABLE  VII-1  (Cont'd.) 

TECHNICAL  DEVELOPMENT  PLAN  (PLAN  C)  SUMMARY  OF  PRIORITY  PRODUCT/SERVICE, 
DATA  BASE  AND  DATA  ACQUISITION  REQUIREMENTS,  FY  70-81 


AGENCY 

PRODUCT/ SERVICE 
REQUIREMENTS 

DATA  BASE  DEVELOPMENT 
REQUIREMENTS 

NEW  DATA  ACQUISITION/ 
COMMUNICATION  SYSTEM 
REQUIREMENTS 

FLEET  NUMERICAL  WEATHER 
CENTRA l.  AND  NATIONAL 
METEOROLOGICAL  CENTER 

•  HEMISPHERIC  WFUTHER 

PRODUCTS  (FNWC  ANT) 

SMC)  (1) 

•  WAVE  HE I CHI'  FORECASTS 

(FNWC  AND  NMC)  (1) 

•  EXTENDED  R.CJC.E  WEATHER 

FORECASTS  (FNWC  AND 

NMC)  (1) 

•  SST  HURTS  (FNWC)  (1) 

•  THERMAL  STRUCTURE 

FORECASTS  (FNWC)  (1) 

•  AIRCRAFT  AND  SHIP 
(NAVAL  AND  MERCHANT) 
DIGITAL  COLLECTION  AND 
TRANSMISSION  OF  SXBT, 
AXBT ,  STD,  SEA  STATE 

AND  SURFACE  METEORO¬ 
LOGICAL  DATA. 

NATIONAL  ENVIRONMENTAL 
SATELLITE  CENTER 

•  SATELLITE  Cl.IMATOLOG- 

ICAI  PRODUCTS  (1) 

•  COMBINED  SATELLITE/ 

METEOROLOGICAL  DATA 
PRODUCTS  (2) 

•  SATELLITE  DATA  QUALITY 

CONTROL  PROCEDURES  (1) 

«  COMPUTER  GRAPHIC 

MODELING  AND  DISPLAYS 
OF  SATELLITE  AND 

ME  i  KOROI.OG ICAL  DATA (2) 

•  SATELLITE  DATA  PRODUCT 

DESCRIPTOR  PILES  (2) 

•  LINKAGE  OF  NF.SC  AND  NMC 

DATA  BASES  (2) 

FISHERIES  PROGRAM 

BUREAU  OE  COMMERCIAL 

El'OE  ■  i IS  AND  BUREAU  OE 
SI’OR !‘  FISHERIES  AND 
WILDLIFE 

•  FISHERY  ADVISORY  (1) 

•  ABUNDANCE  rOr.ITAS,T  f  1  ^ 

•  FISHERY  PRODUCT 

REPORT  (1) 

•  FISHERY  RESOERCE 

ATLAS  (l) 

•  FISHERY  STATISTICS 

REPORT  (1) 

•  SPORI  FISHERY  ATLAS  (!) 

•  ESI  AIM.  1 SH  NATIONAL 

SYSTEM  OK  REGIONAL 

DATA  PROCESSING  AND 
PRODCCr  PREPARATION 
CENTERS  FOR  THE  ABOVE 
PRODUCES  (2) 

•  FISHERY  CATCH/ EFFORT 

STATISTICS  (I) 

•  FISHERY  ECONOMIC 

STATISTICS  (1) 

•  FISHERY  EXPLORATORY 

GEAR  DATA  (I) 

•  (‘OR RE I. AT  ION  OE  CATCH 

AND  EFFORT  STATISTICS 
WITH  ENVIRONMENTAL 

DATA  (2) 

•  NATIONAL  SYSTEM  OF 

R^' TONAL  FISHERY  DATA 

CO! LECTION  AND 
COMMUNICATION  CENTERS. 

(1)  Improvement  of  existing  priority  product,  service  or  data  base  is  required 


(2)  New  product,  service  or  data  base  is  required. 
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TABLE  VII-1  (Cont’d.) 

TECHNICAL  DEVELOPMENT  PLAN  (PLAN  C)  SUMMARY  OF  PRIORITY  PRODUCT/SERVICE, 
DATA  BASE  AND  DATA  ACQUISITION  REQUIREMENTS,  FY  70-81 


AGENCY 

PRODUCT/SERVICE 

REQUIREMENTS 

DATA  BASE  DEVELOPMENT 
REQUIREMENTS 

NEW  DATA  ACQUISITION/ 
COMMUNICATION  SYSTEM 
REQUIREMENTS 

|  WATER  QUA! 

.JTY  PROGRAM 

FEDERAL  WATER  POLLUTION 
CONTROL  ADMINISTRATION 

•  GENERALIZED  FILE 

MANAGEMENT  AND  INFOR¬ 
MATION  RETRIEVAL 

SYSTEM  FOR  STORET  (2) 

•  REMOTE  INQUIRY  SYSTEM 

FOR  STORET  (2) 

•  STORET  SYSTEM  FOR 

PROCESSING  DATA 
COLLECTED  ON-LINE  FROM 
REMOTE  SENSORS  (2) 

•  AUTOMATIC  ON-LINE 

DETECTION  OF  WATER 
QUALITY  CONDITIONS 
WHICH  DO  NOT  MEET 
STANDARDS  (2) 

•  BEFORE  AND  AFTER 

ANALYSIS  OF  WASTE 
DISCHARGE  AND 

WAST:  TREATMENT 
OPERATIONS  (2) 

•  WATER  QUALITY 

MODELS  (2) 

FOR  STORET: 

•  CONTINUED  WATER  QUALITY 

DATA  COLLECTION  FROM 
THE  STATES  AND 

REGIONS  (1) 

•  INDUSTRIAL  WASTE  DIS¬ 

CHARGE,  OIL  LEAK  AND 
OIL  SPILL  DATA  (2) 

•  WATER  QUALITY  ECONOMIC 

DATA  AND  STATISTICS (2) 

•  ENVIRONMENTAL  DATA 

PRIOR  TO  AND  AFTER 
WASTE  DISCHARGE  AND 
WASTE  TREATMENT 
OPERATIONS  (2) 

•  INSTALLATION  OF  SENSORS 

AND  TELEMETRY  SYSTEM 

FOR  SELECTED  ESTUARIES. 

•  REMOTE  TERMINAL 

COMMUNICATION. 

|  ON  SHORE  BUOY  DATA  MANAGEMENT  PROGRAM  | 

U.S.  COAST  GUARD 

•  SHORE  PROCESSING 

CENTERS  FOR  BUOY 

DATA  (2) 

•  LAND  COMMUNICATION 

FACILITIES  FOR  BUOY 

DATA  (2) 

•  BUOY  DATA  QUALITY 

CONTROL  STA  DARDS  (2) 

•  BUOY  DATA  FORMATTING 

AND  EDITINC  (2) 

•  SPACE  TIME  CORRELATION 

OF  BUOY  DATA  (2) 

•  SYNOPTIC  AND  TIME 

SERIES  DATA  RASES 

FOR  TEMPORARY 

STORAGE  OF  BUOY 

DATA  (2) 

•  LAND  BUOY  DATA 

COMMUNICATION  SYS  I  KM 
FROM  SHORE  FACILITIES 

TO  FNVC  AND  NMC. 

(1)  Improvement  of  existing  priority  product,  service  or  data  base  is  required 

(2)  New  product,  service  or  data  base  is  required. 
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TABLE  VII-1  (CONT'D) 

TECHNICAL  DEVELOPMENT  PLAN  (PUN  C)  SUMMARY  OF  PRIORITY  PRODUCT/SERVICE, 
DATA  BASE  AND  DATA  ACQUISITION  REQUIREMENTS,  FY  70-81 


AGENCY 

PRODUCT/ SERVICE 
REQUIREMENTS 

DATA  BASE  DEVELOPMENT 
REQUIREMENTS 

NEW  DATA  ACQUISITION/ 

COMMUNICATION  SYSTEM 
REQUIREMENTS 

NATIONAL  DATA  CENTER  PROGRAM 

NATIONAL  OCEANOGRAPHIC 

•  EXISTING  SUMMARIES, 

•  BT  (1) 

•  "DATA  ACQUISITION"  FROM 

DATA  CENTER 

PLOTS  AND 

•  OCEAN  STATION  (1) 

ORIGINAL  COLLECTORS  OF 

TABULATIONS  (1) 

•  BIOLOGICAL  (1) 

DATA  FOR  NEW  DATA  BASE 

•  NAMDI-NJPIS  DIRECTORY/ 

•  GEOLOGICAL  DATA 

DEVELOPMENT. 

INVE8T0RY  CONTROL  (1) 

INVENTORY  (1) 

•  TELETYPE  COMMIT I CAT ION 

•  LIVE  ATLAS  (2) 

•  SURFACE  CURRENT  (1) 

WITH  REGIONAL  OFFICES. 

•  COMPUTER  GRAPHICS  FOR 

•  DRIFT  BOTTLE  (1) 

t  RFMOTE  TERMINAL 

MODELING  (2) 

•  NAMDI-NAP1S  (H 

COMMUNICATION  WITH 

•  OCEAN  MODELS  (2) 

•  CHEMICAL  (2) 

REGIONAL  OFFICES. 

•  OCEAN  ENGINEERING 

•  NEARSHORE  (2) 

•  MAGNETIC  TAPE  TO 

REFERRAL  CENTER  12) 

•  STD  (2) 

MAGNETIC  TAPE 

•  REGIONAL  OFFICES  (2) 

•  SUBSURFACE  CURRENTS  (2) 

COMMUNICATION  WITH 

•  REMOTE  INQUIRY  OF 

•  SEDIMENT  CHEMISTRY  (2) 

FNWC  AND  NWRC . 

DATA  BAS:.S  (2) 

•  GEOTHERMAL  (2) 

•  ON-!  INI!  ACCESS  TO  NWRC 

•  ON-LINE  RETRIEVAL, 

•  SATELLITE  (2) 

DATA  BASKS. 

TELEPHONE  ANSWERING 

•  BUOY  (2) 

SERVICE  (2) 

•  SOUND  VEl.OCIMETER  (2) 

•  CRITERIA  FOR  ACCEPTANCE 

•  UNDERWATER  PHOTOGRAPHY 

OK  DATA  (2) 

INDEX  (2) 

•  OCEAN  ENGINEERING  (2) 

•  STRUCTURE  DATA  BASES  IN 

VARIOUS  STORAGE  LEVELS 

(DIKKUI  AUG I SS ,  SERIAL 

ACCESS,  ARCHIVAL,  ETC) 

ACCORD  IS*':  TO  DEMANDS 

FOR  DATA  1,2) 

•  INCORPORATE  1NSTRU- 

MENTATION  DATA  WITH 

DATA  BASES  (2) 

•  INVENTORY  <H  OCEAN 

ev. inter;:;,  ihia  (:> 

•  E '  MOl!  1  INK!'...  OF  None 

A  Nil  NVKC  D  M  A 

L 

BASES  <;i 

NAFloNA!  WEAIIIEK  RECORDS 

•  01  P'UOt  noiCAt 

•  A'  o'MAHl*  Mv'U  INUfV 

•  :n  I  t V|'E  ,  c'^CNt.  At  ’•  N 

i t  N I  KK 

ATLAS  n> 

1  1 1  r  {.') 

a!  It.  •' \  .  K'YX!  •'ITU  f-S, 

•  SU'KACi  AN!'  R1  fKIKVAl 

•  ' •  \  1  A  \ND  U.H’.  MiN: 

ENW  ,  XND  U  W»A  "FR 

SYS  n*'*  I’.IR  vs«*K  SYN- 

index  r i : r 

H'.'KK.V.'  I'5  5  !  »  S. 

or  •  i»-  *  nwi.  see  n  s 

•  >:kuc :tk!  am  a  basis 

•  kU«on  .non N\i 

PR  LSI  N1  A!  I. ‘NS  \]) 

:n  various  <ioK\'  E 

v  OMMUNlrxi  •„  ;  ; 

9  '<*2,  ir  \\  ■ ;  *  »v  .\  •  *  ‘ 1 

;  l  XT I  S  r:»  t  Ki  i  t  A>  i  S S  , 

S' :  SON  •«  ;  j ,  »  ‘  wo 

;v»Y  i  m 

Au!^, 

U  r  A  I 10  K  ;  KLV.  •  N  KS. 

•  Kl  v  !■'!.*!  i>0'  li  !  S  t  /  > 

.XK.  HIV.M  .  TV*  \«  T'KP- 

•  hxi.st:  u  ■  \i  ‘  r  • 

•  INQUIRY  >H 

iv  !vi  p;v,\V0'  (Oh 

MA'.NUtU  ;  W'V  tVMMVNl- 

DATA  BASIS  U’> 

DA  I A  i.M 

V  AT  ION  U  1  :  !t  I  VWt  . 

•  COMITUF  i.RAPMJt  s  »UK 

•  R!',.«n  :  INKING  ot  NiMH 

•  ’N!  \» ,  :■  < X  Te  Nunc 

worn  i  r  Ni  f ; ) 

VND  Wi  :  \va 

:n\:  a  n  ! 

•  on  AN  XT^'SPIU  K  It 

(2' 

•  v  I‘\l  K  ;  ‘U  :  )  !0  I'iVlti  :|>- 

>»U  vnA<JAI  AVI 
»  Kw:  l.-XKl  N  v  !  !  H V T « 
t'Ai 

•  s\:»  \\  i  :»  ;»At.\ 

CUMATOluafAL 
PRODUCTS  (.’) 


(1)  Improvement  of  existing  priority  product,  service  or  data  base  is  required 

(2)  New  product,  service  or  data  base  Is  required. 
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TABLE  VII-1  vCont 

TECHNICAL  DEVELOPMENT  PLAN  (PLAN  C)  SUMMARY 
DATA  BASE  AND  DATA  ACQUISITION 


’d.) 

OF  PRIORITY  PRODUCT/SERVICE 
REQUIREMENTS,  FY  70-  81 


» 


AGENCY 

PRODUCT/ SERVICE 
REQUIREMENTS 

DATA  BASE  DEVELOPMENT 
REQUIREMENTS 

NEW  DATA  ACQUISITION/ 
COMMUNICATION  SYSTEM 
REQUIREMENTS 

SMITHSONIAN  OCEANOGRAPHIC 

•  SPECIMEN-DATA- 

t  INFORMATION  LINKAGES 

•  REMOTE  TERMINAL 

SORTING  CENTER 

BIBLIOGRAPHY 

AMONG  SPECIMENS, 

COMMUNICATION  WITH 

DIRECTORY  (2) 

DATA  AND 

REGIONAL  OFFICES. 

•  STORAGE  AND  RETRIEVAL 

BIBLIOGRAPHIES  (2) 

LANGUACE  (2) 

•  CONSOLIDATE  COLLECTION, 

•  PARTICIPATION  IN 

INVENTORY  OF  SAMPLES 

REGIONAL  OFFICES  (2) 

AND  IDENTIFIED 

•  REMOTE  INQUIRY  OF 

SPECIMEN  FILES  (2) 

DATA  BASES  (2) 

•  STRUCTURE  DATA  BASES 

•  IN-HOUSE  INTERACTIVE 

IN  VARIOUS  STORAGE 

TERMINAL  (2) 

LEVELS  ACCORDING  TO 

DATA  DEMAND  (2) 

•  DATA  BASE 

COMPRESSION  (2) 

(1)  Improvement  of  existing  priority  product,  service  or  data  base  is  required 

(2)  New  product,  service  or  data  base  is  required. 
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criticality  of  user  need  for  data,  products  and  services,  and  the  unfulfilled 
needs  for  these  data,  products  and  services  has  been  discussed  in  Chapters  III 
and  IV,  Volume  One.  Major  requirements  for  product  and  service  improvement, 
data  service  improvement,  data  base  development,  data  acquisition  and  communi¬ 
cation,  and  new  product  and  service  development  are  discussed  in  Chapters  IV 
and  V  of  the  Technical  Development  Plan.  The  highlights  of  recommended  im¬ 
provements  in  products  and  setvices  and  new  products  and  services  for  each 
program  area  are  presented  below.  The  agency  or  lead  agency  (where  several 
agencies  are  involved)  which  is  recommended  for  implementation  responsibility 
is  indicated. 

GREAT  LAKES  AND  COASTAL  DEVELOPMENT  PROGRAM 

•  Implementation  of  a  coastal  wave  gauge  network  for  coastal  U.S. 
waters  of  approximately  100  gauges  for  the  recording  of  wave 
height  and  direction  data.  This  network  would  be  used  and 
operated  jointly  by  the  Army  Corps  of  Engineers,  primarily  the 
Coastal  Engineering  Research  Center,  for  coastal  engineering 
and  research,  and  by  the  ESSA-Weather  Bureau  for  coastal  wave 
and  weather  forecasting  and  monitoring. 

•  Operation  of  the  coastal  wave  gauge  network  in  a  non-real-time  mode 
for  coastal  engineering  purposes;  real-time  data  acquisition  and 
transmission  would  be  required  for  Weather  Bureau  use, 

•  Development  of  a  climatological  atlas  for  the  Great  Lakes  (Lake  Survey). 

•  Completion  of  recreation  chart  coverage  for  the  Great  Lakes  (Lake  Survey 

•  Development  and  production  of  ice  atlases  and  charts,  wave  charts  and 
atlases,  surface  current  charts  and  vathymetric  maps  for  the  Great 
Lakes  (l.S  and  CLDC) . 
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•  Development  of  pollution,  wave,  ice  and  snow,  surface  currents,  river 
flow  and  bathymetric  data  bases  for  the  Great  Lakes  (LS  and  GUDC) . 

•  Increased  data  processing  and  analysis  capability  for  the  Great  Lakes 
Data  Center  and  Coastal  Engineering  Research  Center  (one  computer 
system  at  GLDC  and  one  data  acquisition  and  computer  system  at  CERC) . 

MATPING,  CHARTING  AND  MARINE  ENVIRONMENT  DESCRIPTION  PROGRAM 

•  Improvements  in  nautical  and  small  craft  chart  geographic  coverage 
and  timeliness  (C&GS  and  NAVOCEANO) . 

•  Reduction  in  nautical  chart  resurvey  frequency  to  50  years  by  1985 
(C&GS) . 

•  Bathymetric  survey  of  70  percent  of  the  continental  shelf  (C&GS). 

•  Production  of  ocean  engineering  reports  (NAVOCEANO,*  CERC  &  USGS). 

•  Production  of  coa. tal  atlas  and  coastal  data  collection  (C&GS). 

•  Production  of  sea  level  variation  charts  and  tables  (C&GS). 

•  Increased  use  of  a  •'omation — primarily  computer  graphics — in  chart 
and  map  production  (C&CS  and  NAVOCEANO). 

•  Installation  of  5  shore-based  computer  systems  (3  NAVOCEANO,  2  C&GS). 

•  Installation  of  19  shipboard  data  acquisition  and  computer  systems 
(12  NAVOCFANO,  7  C&GS)  for  hydrographic,  bathymetric,  geophysical 
and  oceanographic  surveys. 


1 


Lead  agency 
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•  Establishment  of  a  clearinghouse  for  the  exchange  of  data  between 
industry  and  other  sectors  of  the  marine  community  (USGS) . 

•  Creation  of  geological  product  directories  and  ship  track  maps  (USGS). 

MARINE  FORECASTING,  RESEARCH  AND  SUPPORT  PROGRAM 

•  Implementation  and  operation  of  a  real-; ■'me  coastal  wave  and  surface 
meteorological  data  network  (Weather  Bureau  Offices  in  cooperation 
with  CERC). 

•  Installation  of  computer  systems  in  14  Weather  Bureau  Offices  for 

processing  of  coastal  wave  and  surfu _ jbservation  data  (Weather 

Bureau  Offices) . 

•  Accelerated  use  of  aircraft  and  ships  (naval  and  merchant)  for  the 
collection  of  sea  surface  temperature,  water  tempei  fare  and  salinity, 
sea  state  and  surface  meteorological  data,  emphasi:  xng  the  use  of  ex¬ 
pendable  instruments  and  digital  recording  and  transmission  of  the  data. 

•  Installation  of  instrumentation  aboard  10  aircraft,  304  naval  ships, 
and  504  merchant  ships,  end  communication  of  the  data  to  the  Naval 
Environmental  Data  Network  and  the  Weather  Bureau  network  is  required 
by  1980  for  the  system.  (It  is  recommended  that  there  be  joint 
responsibility  for  implementation  between  FNWC  and  NMC,  with  KNWC 
acting  as  lead  agency  for  the  Navy  and  NHC  acting  as  lead  agency  for 
KSSA . ) 

•  Integration  of  meteorological  data  (wind  speed  and  direction,  pressure, 
air  temperature,  sea  surface  temperature  and  sea  state)  with  satellite 
products  (digitized  cloud  mosaics,  infrared  st-a  temperature  mappings, 
vertical  temperature  of  the  atmosphere  profiles)  (NEGC). 
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o  Linking  of  NESC  and  NMC  data  processing  systems  and  data  bases  in  order 
that  the  above  integration  of  meteorological  and  satellite  data  may  be 
accomplished  (NESC) . 

•  Development  of  computer  graphics  capability  for  analyzing  and  displaying 
hemispheric  and  global  weather  data  collected  by  satellite  (NESC). 

•  Development  of  satellite  product  descriptor  files  for  use  in  ascer¬ 
taining  the  nature  and  availability  of  satellite  products  and  as  an 
aid  in  the  physical  retrieval  of  archived  satellite  products  (NESC). 

•  Development  of  techniques  for  the  use  of  satellite  data  in  climato¬ 
logical  products  (NESC). 

FISHERIES  PROGRAM  (BCF  and  BSF&W) 

•  Establishment  of  a  national  fisheries  data  and  product  network  con¬ 
sisting  of  BCF  and  BSF&W  headquarters,  regional  BCF  facilities,  and 
local  BCF  and  BSFCW  facilities  for  data  collection  and  processing 
and  the  preparation  and  distribution  of  fishery  data  products. 

•  Employment  of  the  fisheries  data  network  for  the  preparation  and  dis¬ 
tribution  of  fishery  advisories,  abundance  forecasts,  fishery  products 
reports,  fishery  resource  atlases,  fishery  statistics  reports  and 
sportfishing  atlases. 

•  Linking  of  regional  and  local  BCF  and  3SP&W  facilities  by  data  com¬ 
munication;  linking  of  regional  facilities  with  the  Department  of 

the  Interior  computer  center  in  Washington,  D.C.  by  data  communication. 

t  Installation  of  computer  systems  for  8  regional  BCF  facilities;  com¬ 
munications  terminals  for  6  regional  facilities  (Honolu1”  and  Auke 
Bay  would  communicate  by  mail)  and  11  local  facilities;  and  communi¬ 
cation  lines  among  17  facilities  and  Washington,  D.C.J  are  required 
for  the  fisheries  data  network. 
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WATER  QUALITY  PROGRAM  (FWPCA) 

■  Establishment  of  increased  capabilities  for  5T0RET,  including  general¬ 
ized  file  management  and  information  retrieval;  inclusion  of  economic 
statistics,  industrial  waste  discharge,  oil  leak  and  oil  spill  infor¬ 
mation  in  the  data  base;  development  of  water  quality  models  for  use 
in  predicting  the  effects  of  pollution. 

•  Establishment  of  remote  sensor  and  telemetry  systems  operating  from 
selected  estuaries  and  transmitting  data  to  the  Department  of  the 
Interior  computer  in  Washington,  D.C.  This  system  would  be  programmed 
to  automatically  detect  and  report  water  quality  conditions  which  do 
not  meet  standards. 

ONSHORE  BUOY  DATA  .'1ANAGEMENT  PROGRAM  (U.S.  Coast  Guard) 

{ 

•  Procedures  and  systems  for  storing,  processing  and  distributing  data  to  j 

forecast  centers  and  national  data  centers  after  data  from  the  Natio..  1 

Data  Buoy  Network,  reaches  shore  facilities. 

•  Procedures  for  the  space-time  correlation  of  buoy  data  prior  to  its 
transmission  to  forecast  centers  and  national  data  centers. 

•  Installation  of  one  shore-based  computer  system  and  communication 
facilities  for  Mod  0  buoy  system  and  22  shore-based  computer  systems 
and  communication  facilities  for  Mod  1  buoy  system, 

•  Increases  in  the  planned  buoy  reporting  frequency  after  the  buoy  net¬ 
work  has  been  established. 

NATIONAL  DATA  CENTER  PROGRAM 

•  Establishment  of  regional  offices  at  8  university  sites  to  be  manned 
and  operated  jointly  by  NODC,  NWRC  and  SOSC  personnel,  with  NODC  as 
lead  agency. 
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•  Establishment  of  data  communication  links  among: 

-  NODC,  NWRC  and  FNWC 

-  NODC  and  8  regional  offices 

-  NWRC  and  8  regional  offices 

-  SOSC  and  3  regional  offices 

-  NWRC  and  14  Weather  Bureau  Offices 

•  Development  of  a  live  atlas  and  ocean  and  atmospheric  models  by  NODC 
and  NWRC. 

•  Linking  of  NODC  and  NWRC  data  bases. 

•  Restructuring  of  data  b~ses  at  the  3  centers  to  store  data  at  various 
levels  (direct  access,  serial  access  and  archival,  e.g.,  microfilm) 
to  reflect  the  demands  for  data  retrieval. 

•  Designation  of  NODC  as  the  developer  and  maintainer  of  the  master 
national  marine  data  directory  for  all.  marine  data. 

•  Designation  of  NODC  as  the  national  ocean  engineering  data  referral 
center  for  non-defense  ocean-engineering  data. 

•  Development  of  a  number  of  data  bases  at  NODC  (see  Table  VII-1  for 
details) . 

«  Creation  of  an  automated  marine  surface  observation  file  index  at  NWRC. 

•  Contribution  to  the  development  of  coastal  and  Great  Lakes  climato¬ 
logical  atlases  (NWRC) . 

•  Development  with  NESC  of  satellite  data  climatological  products  (NWRC). 

•  Development  of  a  generalized  information  and  storage  retrieval  system 
for  the  biological  specimens  which  are  processed  by  SOSC. 

•  Development  of  a  marine  specimen,  data  and  bibliographic  directory  with 
cross-references  among  the  three  items  (SOSC). 


i 
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TECHNICAL  DEVELOPMENT  PLAN  COSTS 


Three  types  of  costs  are  identified  in  the  TDP: 

1.  Total  yearly  and  ten-year  agency  costs. 

2.  Total  ten-year  costs  which  are  required  in  order  to  implement 
the  entire  TDP  or  a  portion  of  the  TDP. 

3.  Total  ten-year  incremental  costs  which  are  required  in  order 
to  implement  the  entire  TDP  or  a  portion  of  the  TDP. 

Costs  in  categories  2  and  3  have  been  developed  for  both  programs  and  agencies. 
Costs  in  category  1  appear  in  Chapter  IV  of  Volume  Two  for  each  agency.  In¬ 
cremental  costs  are  not  always  explicitly  shown  for  each  agency  in  these 
tables  because  the  purpose  of  the  tables  is  to  show  total  yearly  and  ten-year 
costs.  These  are  the  amounts  which  would  have  to  be  funded  each  year  and 
for  the  ten-year  period  FY  71-80  in  order  to  implement  the  TDP.  An  agency 
cost  for  one  year  or  ten  years  is  the  sum  of  costs  of  new  resources  plus  the 
cost  of  existing  activities  which  are  relevant  to  the  TDP.  Total  ten-year 
costs  are  also  equal  to  total  FY  70  costs  plus  all  increments  in  costs  for 
personnel,  hardware,  and  other  items  during  FY  71-80. 

A  summary  of  the  Technical  Development  Plan  ten-year  incremental  and  total 
costs  is  shown  in  Table  VII-2  by  program  and  agency.  The  incremental  costs 
show,,  in  the  table  are  equal  to  total  FY  80  costs  minus  ten  times  FY  70  costs. 
Therefore,  an  incremental  cost  is  the  increase  ..  .t  which  is  required  to 
implement  the  TDP  when  current  budgets  are  held  constant  (level  funding) . 

The  ten-year  incremental  costs  are  computed  by  program  and  agency  in  Table 
VII- j.  The  information  used  in  the  table  to  compute  incremental  costs  has 
been  obtained  from  the  agency  technical  development  plan  specification  ex¬ 
hibits  of  Chapter  IV,  Volume  Two.  The  costs  shown  in  Table  VII-2  apply  to 
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PROGRAM  AND  AGENCY 


GREAT  LAKES  &  COASTAL  DEVELOPMENT 

•LAKE  SURVEY  &  GREAT  LAKES  DATA  CENTER 
•COASTAL  ENGINEERING  RESEARCH  CENTER 


MAPPING,  CHARTING  &  MARINE  ENVIRONMENT 
DESCRIPTION 

•NAVAL  OCEANOGRAPHIC  OFFICE 
•  U.S.  COAST  &  GEODETIC  SURVEY 
•U.S.  GEOLOGICAL  SURVEY 


MARINE  FORECASTING,  RESEARCH  &  SUPPORT 
•WEATHER  BUREAU  OFFICES 

•NAVAL  WEATHER  SERVICE  (MARINE  DATA1 ACQUI¬ 
SITION,  TRANSMISSION  &  PROCESSING) 

•ESSA  (MARINE  DATA1 ACQUISITION,  TRANSMIS¬ 
SION  &  PROCESSING) 

•NATIONAL  ENVIRONMENTAL  SATELLITE  CENTER 


FISHERIES 

•BUREAU  OF  COMMERCIAL  FISHERIES  &  BUREAU 
OF  SPORT  FISHERIES  &  WILDLIFE 


WATER  QUALITY 

•FEDERAL  WATER  POLLUTION  CONTROL  ADMINIS¬ 
TRATION 


ON-SHORE  BUOY  DATA  MANAGEMENT 
•U.S.  COAST  GUARD 


NATIONAL  DATA  CENTERS 

•NATIONAL  OCEANOGRAPHIC  DATA  CENTER 
•NATIONAL  WEATHER  RECORDS  CENTER 
•SMITHSONIAN  OCEANOGRAPHIC  SORTING  CENTER 


TOTALS 


TEN  YEAR 
INCREMENTAL 
COSTS 

(MILLIONS) 


$17,390 

5.130 


22.520 


90.620 

28.320 

14.548 


133.488 


24.906 


12.690 


$496,110 


TOTAL  TEN  YEAR 
COSTS 
(MILLIONS) 


$23,390 

7.216 


30.606 


211.670 

39.460 

48.548 


299.678 


34.323 

38.323 

150.087 

265.087 

57.147 

117.147 

4.419 

6.919 

245.976 

427.476 

64.196 


22.210 


31.869 


$942,489 


1  Sea  surface  temperature,  water  temperature  and  salinity  profiles,  sea  state 
and  surface  meteorological  parameters  collected  by  ship  (naval  and  merchant) 
and  aircraft. 


COMPUTATION  OF  INCREASE  IN  10-YCAR  FUNDING 

lout  red  iO  imple:u:nt  tecenical  development  plan 

(All  cost  figures  are  in  millions  of  dollars) 
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_ -ABLE  Vlx-3  (CONT'D) _ 

COMPUTATION  OF  INCREASE  IN  10-YEAR  FUNDING 
REQUIRED  TO  IMPLEMENT  TECHNICAL  DEVELOPMENT  PLAN 
(All  cost  figures  are  in  millions  of  dollars) 
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state  and  surface  meteorological  parameters  obtained  from  ships 


COMPUTATION  OF  INCREASE  IN  10-YEAR  FUNDING 
REQUIRED  TO  IMPLEMENT  TECHNICAL  DEVELOPMENT  PLAN 
(All  cast  figures  are  in  millions  of  dollars) 
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I 

the  technical  development  plan  which  was  summarized  in  the  previous  section. 

This  plan  is  referred  to  as  "Plan  C"  in  order  to  distinguish  it  from  Plan  A 
and  Plan  B  which  are  described  in  Chapter  VI,  Volume  One.  These  are  alternate 
plans  which  are  available  in  the  event  that  the  funds  required  for  the  imple¬ 
mentation  of  Plan  C  are  not  available.  Plan  A  and  Plan  B  were  formulated  with 
the  aid  of  a  cost/performance  model  which  is  described  in  Chapter  VI,  Volume 
One.  These  plans  have  not  been  developed  to  the  level  of  detail  present  in 
Plan  C.  The  plans  are  stated  in  terms  of  product  and  data  service  performance 
levels  and  costs.  The  cost  allocation  outputs  of  the  model  could  be  employed 
to  formulate  additional  detailed  TDP  plans  in  terms  of  equipment,  personnel 
and  other  resources. 

Plan  C  was  developed  by  the  methodology  described  in  this  chapter.  The  ten- 
year  incremental  cost  of  this  plan  is  $496  million;  the  ten-year  total  cost 
is  $942  million.  During  the  decade,  FY  71-80,  the  costs  range  from  $66 
million  in  FY  70  to  $111  million  in  FY  80.  The  compound  annual  growth  rate 
of  the  total  yearly  budget  from  FY  70  to  FY  80  is  9  to  10  percent.  Ten-year 
incremental  costs  of  this  plan  ($496  million)  are  5  percent  of  the  ten-year 
incremental  funds  ($10  billion)  recommended  for  N0AA  by  the  Marine  Commission. 

The  current  portion  of  the  total  Federal  Marine  Science  Progiam  (FY  70)  ex¬ 
pended  on  priority  marine  data  and  products  is  8.5  percent  ($44.7  million 
out  of  $528  million). 

The  allocation  of  ten-year  incremental  costs  to  program  areas  is  shown  in 
Table  VII-4.  The  allocation  of  costs  shown  in  the  table  could  be  misleading. 

The  large  amount  allocated  to  marine  forecasting,  research  and  support  would 
provide  benefits  to  several  other  program  arris  in  addition  to  marine  fore¬ 
casting.  The  mounting  of  a  large  scale  surface  and  subsurface  data  collection 
program  would  also  provide  benefits  to  programs  in  environmental  description 
(data  for  the  production  of  environmental  description  products)  fisheries 
(temperature,  salinity  and  meteorological  data  for  fisheries  research  3nd 

*The  FY  70  priority  marine  data  management  budget  is  estimated  to  be  $44,718  million. 
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operations),  national  data  centers  (a  significant  new  source  of  da’-a),  and 
coastal  development  (data  collection  for  development  of  coastal  atlases  and 
other  products). 


TABLE  VII-4 

ALLOCATION  OF  TEN-YEAR  INCREMENTAL  COSTS  TO  PROGRAM  AREAS 


PROGRAM 

•  GREAT  LAKES  AND  COASTAL  DEVELOPMENT 

•  MAPPING,  CHARTING  AND  MARINE  ENVIRONMENT 
DESCRIPTION 

•  MARINE  FORECASTING,  RESEARCH  AND  SUPPORT 

•  FISHERIES 

•  WATER  QUALITY 

•  ONSHORE  BUOY  DATA  MANAGEMENT 

•  NATIONAL  DATA  CENTERS 


INCREMENTAL  FUNDS 

PERCENT 

(SMILLIONS) 

$  22.520 

4.54 

133.488 

26.91 

245.976 

49.58 

24.906 

5.02 

12.690 

2.56 

29.869 

6.02 

26.661 

5.37 

$496,110 

100.00 

Schedules  for  the  implementation  of  agency  development  plans  are  contained  in 
Chapter  IV  of  Volume  Two.  The  implementation  priority  of  the  elements  of 
the  TDP  is  specified  by  the  sequence  in  which  activities  are  scheduled.  Re¬ 
quirements  for  interagency  cooperation  are  indicated  in  the  agency  development 
plans.  A  mechanism  for  achieving  coordination  within  the  context  of  the 
entire  marine  data  network  is  summarized  in  the  following  section  and  is 
described  in  greater  detail  in  Chapter  V  of  Volume  Two. 
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MARINE  DATA  NETWORK  DEVELOPMENT  PLANS 

To  achieve  the  degree  of  coordination  required  to  implement  this  Technical 
Development  Plan,  a  mechanism  must  be  established  which  would  be  responsive 
to  both  the  day-to-day  and  long-range  planning  operations.  During  the  course 
of  the  study,  the  contractor  found  it  invaluable  to  have  one  central  office — 
the  Marine  Science  Council — with  which  planning  and  policy  formulation  could 
be  conducted,  and  the  Data  Management  Advisory  Panel  (DMAP) .  It  is  therefore 
recommended  that  one  office  '  esignated  for  cognizance  of  policies  applicable 
to  marine  data  management  activities,  and  that  DMAP  be  continued  on  a  permanent 
basis . 

Specific  suggested  responsibilities  for  the  first  office  should  include  the 
following  major  areas  of  responsibility: 

—  Monitoring  implementation  of  marine  data  program  improvements  to 
compare  thf»  results  with  objectives. 

—  Expediting  availability  of  relevant  data  program  information  to  the 
affected  marine  community  including  proprietary,  classified,  and 
other  mar  Lne  data. 

Forecasting  data  program  requirements. 

--  Assessing  the  routing  of  data  among  marine  data  acquisition,  process¬ 
ing,  and  dissemination  agencies  and  the  distribution  of  worHoads 
among  the  various  marine  data  facilities. 

Updating  the  Technical  Development  Plan  for  the  national  marine  data 
management  program  to  ensure  its  currency  with  events. 

--  Coordinating  marine  data  and  product  service  operations  involving 
multiple  agencies. 
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Fostering  flow  of  marine,  data  to  and  among  national  centers. 

—  Improving  interagency  compatibility. 

—  Reducing  redundancies  in  marine  data  holdings,  product  generation, 
and  service  operations. 

—  Facilitating  marine  data  and  product  inventories  and  accountability. 

It  is  suggested  that  the  appropriate  designation  of  the  first  office  be  within 
the  Executive  Office  of  the  President,  more  particularly  in  the  Marine  Science 
Council,  unless  and  until  a  new  office  or  agency  is  formed  for  the  purpose  of 
coordinating  national  marine  science  activities. 

Based  upon  the  nature  and  scope  of  these  activities,  this  proposed  national 
coordinating  mechanism  for  marine  data  management  programs  should  have  the 
capability  for  providing  in  an  ongoing  manner  the  information  necessary  for 
national  level: 

—  policy  planning 

—  program  planning 

—  fiscal  planning 
■ —  decision  making 

—  progress  monitoring 

The  specific  responsibilities  of  the  DMAP  would  be  those  of  technical  review 
of  progress  and  agreement  on  solutions  to  problems  that  arise  in  implementa¬ 
tion  of  improved  data  management  programs.  For  example,  establishment  of 
standards  for  quality  control  in  the  collection  of  marine  data,  standards  for 
compatibility  of  formats  in  data  modification  and  inventory  control,  scales 
for  map  and  chart  production,  new  marine  data  product  specifications,  and 
means  for  achieving  real-time  linkages  among  computer-based  files  of  marine 
data  would  be  appropriate  for  this  Panel. 
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ESSA  Weather  Bureau 
Silver  Spring,  Maryland 
Mr.  Max  Mull 
Mr.  Arthur  Pore 
Dr.  Sidney  Twewles 
Mr.  James  Giraytys 
Mr.  Warren  Hight 
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FORECASTING 

ESSA  Weather  Bureau 
San  Francisco,  California 
Mr.  Gustafson 

ESSA  Weather  Bureau 
Los  Angeles,  California 
Mr.  Gordon  Shields 


ESSA  Weather  Bureau 
Garden  City,  New  York 
Mr.  Gerald  Shak 
Mr.  Eugene  Kilgore 
Mr.  Henry  Rockwood 
Mr.  William  McKee 

ESSA  Weather  Bureau 
National  Meteorological  Center 
Suitland,  Maryland 
Mr.  Clapp 
Dr.  Adem 
Dr.  Burnett 
Mr.  O'Connor 
Mr.  Fawcett 
Mr.  Drewes 
Dr.  Namias 

ESSA 

National  Environmental  Satellite  Center 
Suitland,  Maryland 
Mary  Ann  Ruzecki 
Dr.  Paul  McLean 
Mr.  Art  Schwalb 
Mr.  Robert  Popham 

ESSA  Weather  Bureau 
Miami,  Florida 

Mr.  Arnold  Sugg 
Mr.  Jesse  Gulick 


Naval  Weather  Service 
Washington,  D.C. 

Commander  C.  R.  Junghans 
Commander  C.  P.  Pfarrer,  Jr. 
Mr.  R.  K.  Martin 
Chief  Parker 

Naval  Fleet  Weather  Central 
Norfolk,  Virginia 

Commander  C.  R.  Ward 

NAVOCEANO  Oceanographic  Prediction 
Divi  on 
Washington,  D.C. 

Mr.  R.  McGough 
Mr .  George  Hanson 

Fleet  Numerical  Weather  Central 
Monterey,  California 
Captain  Paul  Wolff 
Commander  Glenn  Hamilton 
Dr.  Tavio  Laevastu 
Mr.  Stevens 

Lt.  Cdr.  B.  E.  Bradford 
Lt.  N.  S.  Perkins 


Fleet  Weather  Central 
Oakland,  California 

Commander  W.  C.  Palmer 
Commander  R.  A.  Lina 


ESSA  Weather  Bureau  Lt.  T.  H.  Calhoon 

Boston,  Massachusetts  Mr.  George  Hammond 

Tenth  Annual  New  England  Marine 

Weather  Meeting  Fleet  Weather  Facility 

Mr.  William  McKee,  et  al  San  Diego,  California 

Commander  R.  C.  Olson 

U.S.  Coast  Guard  Lt.  Betancourt 

Governors  Island,  New  York 

Chief  Van  Gaasbeck  ESSA  Plans  and  Programs 

Lt.  John  Greason  Mr.  J.  A.  Mirabito 
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ENVIRONMENTAL  DESCRIPTION 


ESSA  U.S.  Coast  and  Geodetic  Survey 
Rockville,  Maryland 

Captain  Steve  Hollis 
Mr.  Steacy  Hicks 
Mr.  Robert  Cummings 
Mr.  Charles  Muirhead 
Mr.  Mark  Spaeth 

ESSA  Environmental  Data  Service 
Silver  Spring,  Maryland 
Dr.  Woodrow  Jacobs 
General  Ben  Holtzman 
Mr.  Arthur  Cooperman 
Mr.  Herbert  Myers 

National  Weather  Records  Center 
Asheville,  North  Carolina 
Mr.  William  Haggard 
Mr.  Keith  D.  Butson 
Mr.  Grady  McKay 

ESSA  Coast  and  Ceodetic  Survey 
Mr.  Wallace  A.  Bruder 
Mr.  Lewis  V.  Evans,  III 
Mr.  Herbert  W.  Burgoyne 
Mr.  John  McAl indin 
Mr.  Steacy  Hicks 
Miss  Martha  A.  Winn 
Mr.  Charles  B.  Taylor 
Captain  Benton 
Mr,  Herman  C.  Anderson 
Mr.  Earl  W.  Rayfield 
Mr.  Max  McLean 
Mr.  James  H.  Nelson 
Mr.  A.  J.  Bilik 
Mr.  D.  A.  Rice 
Mr.  Ernest  Thomas 
Mr.  M.  J.  Yellin 
Captain  Steven  Hollis 

U.S.  Lake  Survey 
Detroit,  Michigan 
Major  Hall 
Mr.  L.  D.  Kirshner 
Mr.  F.  A.  Blust 


Mr.  J.  S.  Moore 
Mr.  A.  W.  O'Dell 
Mr.  C.  B.  Feldscher 
Mr.  L.  Bajorunas 
Mr.  R.  J.  Walton 
Mr.  A.  W.  Hodson 
Mr.  J.  G.  Housley 
Mr.  A.  P.  Pinsak 
Mr.  Den  Rondy 
Mr.  Bottiger 
Mr.  Stanley  Bolsinja 

Naval  Oceanographic  Office 

Washington,  D.C. 

Captain  Macomber 

Mr.  V.  T.  Mis coski 

Mr.  A.  S.  Basile 

Mr.  Ron  M.  Bolton 

Mr.  Fonfara 

Mr.  Pruitt 

Mr.  Nahas 

Mr.  0.  L.  Martin 

Mr.  F.  W.  Fricker 

Mr.  J.  C.  Martin 

Mr .  Cannon 

Mr.  McCahan 

Mr.  D.  K.  Jenkins 

Captain  Miller 

Mr.  Foster 

Mr.  John  Sylvester 

Mr.  Harablem 

Mr.  Zurad 

Mr.  Miles 

Mr .  Atwood 

Mr.  W.  E.  Hart 

Miss  Tippetts 

Mr.  A.  R.  Gordon 

Mr.  W.  R.  Deebel 

Mr.  Land 

Mr.  Wilcox 

Mr.  Newsom 

Mr.  Moore 

Mr.  Baker 

Mr.  Chabot 

Mr.  G.  A.  Young 

Mr.  F.  N.  Waits 

Mr.  u.  L.  Johnson 
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NAVAL  OPERATIONS 


Office  of  Chief  of  Naval  Operations 
Washington,  D.C. 

Captain  A.  T.  Nicholson,  Jr. 

Captain  Walter  A.  Akins 
Captain  J.  E.  Ackerman 

Naval  Ship  Systems  Command 
Washington,  D.C. 

Mr.  A.  P.  Francishetti 

Naval  Ordnance  Systems  Command 
Washington,  D.C. 

Mr.  J.  F.  Ropek 

Antisubmarine  Warfare  Group  5 
Long  Beach,  California 

Lt.  Cdr.  Walter  Glenn 

Submarine  Development  Group  One 
San  Diego,  California 
„t.  Cdr.  Bartels 

Commander,  Amphibious  Forces  of 
the  Pacific 

Coronado  Island,  San  Diego,  California 
Lt.  Cdr.  Jack  Bengel 

Antisubmarine  Warfare  Helicopter  Squadron 
Imperial  Beach,  California 


Lt. 

R. 

T. 

Montana 

Lt. 

C. 

W. 

Oakes 

Lt. 

J. 

W. 

O'Brien 

Oceanographer  of  the  Navy 
Alexandria,  Virginia 
Mr.  Fred  Small 
Mr.  Marvin  Burkhart 
Captain  J.  E.  Ayres 
Captain  R.  A.  Zettel 
Mr.  W.  Hymes 


NAVOCEANO 
Washington,  D.C. 

Captain  T.  K.  Treadwell, 

Commander,  NAVOCEANO 

Instrumentation  Department 
Dr.  Frederick  Alt 
Mr.  G.  Jaffe 
Mr.  George  Hanson 

Oceanographic  Surveys  Department 
Mr.  C.  H.  Cline 
Mr.  R.  H.  Randall,  Jr. 

Mr.  Dale  Tidrick 
Mr.  C.  I.  COffee 
Mr.  W.  H.  Geddes 
Mr.  E.  F.  Lou 
Mr.  L.  R.  Kelly 
Mr.  G.  Leonard  Johnson 
Mr.  A.  L.  McCahan 
Mr.  Arthur  Alexion 

Oceanographic  Plans  Office 
Lt.  Cdr.  W.  C.  Knodle 

Nearshore  Surveys 

Mr.  L.  B.  Bertholf 

Marine  Science  Department 

Suitland,  Maryland 

Mr.  A.  Ray  Gordon,  Jr. 

Mr.  H.  W.  Dubach 
Mr.  R.  M.  Holcombe 
Mr.  H.  C.  Felt 
Mr.  R.  J.  McGough 
Dr.  R.  W.  James 
Miss  D.  Jean  Keen 

Hydrographic  Survey  Department 

Suitland,  Maryland 
Mr.  R.  E.  Morgan 
Mr.  Norman  Johnson 
Mr.  Milton  J.  Lohr,  Jr. 

Mr.  A.  L.  McCahan 
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CINCLANT  Fleet 
Norfolk,  Virginia 
Cdr.  Keith  Bare 

COMAS WFORLANT 
CINCLANT  Headquarters 
Norfolk,  Virginia 

Commander  A1  Bolst 

COMSUBFORLANT 
CINCLANT  Headquarters 
Norfolk,  Virginia 

Captain  C.  N.  Mitchell 
Cdr.  R.  M.  Springer 
Cdr.  S.  Hecker 

Submarine  Warfare  Branch 

Pentagon 

Washington,  D.C. 

Lt.  Cdr.  W.  N.  Pugliese 
Cdr.  J.  Willis 
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TRANSPORTATION 


U.S.  Coast  Guard 
Washington,  D.C. 

Captain  R.  P.  Dinsmore 

U.S.  Coast  Guard 
Governors  Island,  New 
Chief  Van  Gaasbeck 
Lt.  John  Greason 


Cleveland  Cliffs  Iron  Company 
Cleveland,  Ohio 

Mr.  Richard  Eide 
Mr.  John  Holton 

Lake  Carriers'  Association 
Cleveland,  Ohio 

Admiral  Jim  Hirshfield 


San  Francisco  Weather  Bureau 
San  Francisco,  California 
Mr.  Paul  Arnerick 

Federal  Maritime  Administration 
Washington,  D.C. 

Mr.  James  Higgins 

Society  of  Naval  Architects  and 
Marine  Engineers 
New  York,  New  York 
Mr.  R.  B.  Hulla 

Moore-McCormack 
New  York,  New  York 
Captain  Fennick 
Captain  Savastio 
Captain  Ryan 


Sea  Land  Services,  Inc. 

Port  Newark,  New  Jersey 
Mr.  W.  Burch 
Captain  Scott 
Mr.  N.  Bell 
Mr .  P .  Herman 

Alaska  Steamship  Company 

Seattle,  Washington 
Mr.  W.  Penrose 

Matson  Navigation  Company 

San  Francisco,  California 
Mr.  Lloyd  Yates 
Mr.  Kenneth  Au-Young 
Mr.  Harlinder 
Mr.  C.  E.  Luddy 
Mr.  Paul  Wipple 


National  Bulk  Carriers,  Inc. 

New  York,  New  York 
Mr.  Wolf 

United  States  Lines,  Inc. 

New  York,  New  York 
Mr.  R.  Weigle 
Captain  Mannis 

Delta  Steamship  Company 

New  Orleans,  Louisiana 
Captain  Westerhof 

Lykes  Bros.  Steamship  Company,  Inc. 

New  Orleans,  Louisiana 
Captain  Henrricks 
Captain  Sawyer 
Mr.  Thayer 
Captain  King 


Matson  Research  Corporation 

San  Francisco,  California 
Mr.  Robert  S.  Farnsworth 

Weyerhaeuser  Lines 

San  Francisco,  California 
Mr.  S.  Mandle 

American  President  Lines,  Inc. 

San  Francisco,  California 
Captain  R.  C.  Conwell 
Mr.  R.  P.  Delrich 
Captain  John  Chiles 

Oceanographic  Services,  Inc. 

Santa  Barbara,  California 
Mr.  Richard  E.  Kent 
Mr.  Norman  R.  Wallace 
Mr.  James  W.  Winchester 


Chevron  Shipping  Company 
San  Francisco,  California 
Cnptain  Stevens 
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OCEAN  ENGINEERING 


Naval  Oceanographic  Office 
Suitland,  Maryland 

Commander  Applegarth 

Naval  Facilities  Systems  Command 
Washington,  D.C. 

Mr.  M.  Yachnis 
Mr.  C.  Kray 

Office  of  the  Chief  of  Naval  Material 
Alexandria,  Virgnia 
Commander  D.  Reach 

Naval  Underwater  Research  and 
Development  Center 
San  Diego,  California 
Mr.  Schlosser 

Deep  Submergence  Systems  Project 
Washington,  D.C. 

Commander  Crowther 

Mr.  Kaufman 

Mr.  Hersch 

Dr.  Bornmann 

Lt.  Cdr.  Youngblood 

Lt.  Cdr.  Larson 

Navy  Salvage  Off'ce 
Washington,  D.C. 

Captain  Searles 


U.S.  Coast  Guard 
Washington,  D.C. 

Captain  Price 
Commander  Aitkenhead 
Mr.  W.  Cleary 
Commander  Morse 
Commander  Thompson 

Maritime  Administration 
Washington,  D.C. 

Mr.  R.  Black 
Mr.  R.  Falls 
Mr.  Stover 

Bureau  of  Commercial  Fisheries 
Washington,  D.C. 

Mr.  A.  Pruter 
Dr .  T .  Maughan 

Seattle,  Washington 
Dr.  Pereyra 

U.S.  Corps  of  Engineers 

Coastal  Engineering  Research  Center 

Washington,  D.C. 

Mr.  J.  M.  Caldwell 

Mr.  R.  P.  Savage 

Mr.  J.  N.  Hall 

ur.  Dennis  W.  Berg 

Mr.  Thorndike  Saville,  Jr. 


Maury  Center  for  Ocean  Science 
Washington,  D.C. 

Mr.  F.  D.  Jennings 
Mr.  John  Gregory 
Mr.  Frlc  Kaye 

AUTEC  Management  Office 
Washington,  D.C. 

Mr.  L.  Slavin 


National  Academy  of  Engineers 
Washington,  D.C. 

Dr.  Russel  Keim 

Hyperion  Sewage  Plant 
Los  Angeles,  California 
Mr.  W.  Garber 
Mr.  J.  Nagumo 

Reynolds  Submarine  Service 
Alexandria,  Virginia 
Mr.  A.  Karkel 
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Ocean  Systems,  Inc. 

Arlington,  Virginia 
Mr.  E.  War dwell 
Mr.  W.  Bergman 

RADM  Edward  C.  Stephan,  (Ret.) 

Westinghouse  Electric  Corporation 
Ocean  Research  and  Engineering  Center 
Annapolis,  Maryland 

Mr.  John  A.  Gruver 

Ocean  Science  and  Engineering  Company 
Bethesda,  Maryland 
Mr.  Johnson 

Lockheed  Marine  Systems 
Sunnyvale,  California 
Mr.  Wharton 

Lockheed  Marine  Laboratories 
San  Diego,  California 
Dr.  Baer 

General  Dynamics 
San  Diego,  California 
Mr.  Devereaux 
Mr.  Moody 


Bendix  Marine  Advisors 
San  Diego,  California 
Mr.  i’lunkett 
Mr.  Robert  Smith 

Science  Engineering  Associates 
San  Marino,  California 
Ur.  Lars  Skejeibreia 
Mr.  B.  W.  Wilson 
Dr.  Carrthoccin 

Bechtel  Corporation 
San  Francisco,  California 
Mr.  C.  1. .  Amos 
Mr.  John  F.  Hamer 
Mr.  S.  W.  Small 
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INDUSTRIAL  OPERATIONS 


American  Overseas  Petroleum,  Ltd. 
New  York ,  New  York 
Mr.  E.  Barton 
Mr.  D.  Goodwill 

Andarke  Oil  Production  Company 
Fort  Worth,  Texas 

Mr.  R.  H.  Peacock 

Atlantic  Richfield  Company 
Dallas,  Texas 

Mr.  H.  F.  Dunlap 

Chevron  Oil  Field  Research  Company 
La  Habra,  California 
Dr.  F.  G.  Blake 
Mr.  J.  S.  Porter 
Mr.  C.  H.  Ramadan 

Cities  Service  Oil  Company 
Tulsa,  Oklahoma 
Mr.  M.  K.  Horn 

Clark  Oil  &  Refinery  Corporation 
Houston,  Texas 

Hr.  F.  B.  Loomis 

Continental  Oil  Company 
Houston,  Texes 

Mr.  R.  D.  Conrad 
Mr.  R.  G.  Hubbell 
Mr.  B.  G.  Swan 

Gulf  Oil  Corporation 
Pittsburgh,  Pennsylvania 
Mr.  D.  E.  Wade 

Humble  Oil  A  Refining  Company 
Houston,  Texas 

Mr.  W.  A.  Bramlette 

King  Resources  Company 
Denver,  Coloredo 

Mr.  A.  F.  Frederlckson 


Marathon  Oil  Company 
Findlay,  Ohio 

Mr.  F.  G.  Knight 

Mobile  Oil  Company 
New  York,  New  York 
Mr.  J.  Spivak 
Mr.  C.  A.  Burk 

Murphy  Oil  Corporation 
El  Dorado,  Arkansas 
Mr.  E.  B.  Austin 

Pan  American  Petroleum  Corporation 
Tulsa,  Oklahoma 

Mr.  J.  Forgotson 
Mr.  D.  Silverman 
Mr.  G.  Howard 

Phillips  Petroleum  Company 
Bartlesville,  Oklahoma 
Mr.  C.  W.  Berge 

Standard  Oil  Company  of  California 
San  Francisco,  California 
Mr.  J.  G.  Barr 
Mr.  R.  W.  Donovan 
Mr.  R.  Hovey 

La  Habra,  California 
Mr.  J.  K.  Cassell 

Tenneco  Oil  Company 
Houston,  Texas 
Mr.  A.  Reso 

Thuas  Long  Beach  Company 
Long  Beach,  California 
Mr.  H.  D.  Aggers 

Bear  Creek  Mining  Company 
San  Diego,  California 
Mr.  C.  E.  Schetr 
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Freeport  Sulphur  Corporation 
New  York,  New  York 
Mr.  R.  D.  Duke 

International  Minerals  &  Chemical 
Corporation 
Skokie,  Illinois 

Mr.  D.  L.  Fverhart 

Ocean  Science  and  Engineering 
Washington,  D.C. 

hr.  P.  A.  Johnson 
Mr.  A.  S.  Standoff 

Union  Carbide  Corporation 
New  York,  New  York 
Mr.  C.  H.  Wagner 

American  Telephone  &  Telegraph  Company 
New  York,  New  York 

Ocean  Cables  Long  Lines  Department 
Mr.  C.  C.  Magruder 
Mr.  F..  C.  Rising 
Mr.  J.  Stephens 

General  Telephone  Company 
Santa  Monica,  California 
Mr .  C .  Lowe 

Pacific  Telephone  &  Telegraph  Company 
Los  Angeles,  California 
Mr.  S.  Davis 

Alpine  Geophysical  Association,  Inc. 
Norwood,  New  Jersey 

Mr.  W.  T .  McGuinness 

Brown  &  Root,  Inc. 

Houston,  Texas 

Mr.  W.  B.  ? leper 

Continental  Shelf  Data  Systems 
Denver,  Colorado 

Mr.  C.  L.  Arauedo 


Dames  and  Moore 

San  Francisco,  California 
Mr .  J .  Angemeer 

Los  Angeles,  California 
Mr.  V.  A.  Smoots 

Decca  Survey  System 

Houston,  Texas 

Mr.  B.  Shickle 

Global  Marine,  Inc. 

Los  Angeles,  California 

Mr.  R.  C.  H.  Michaelsen 

General  Oceanographies,  Inc. 

Irvine,  California 
Mr.  J.  W.  Vernon 

GeoData  Corporation 

Tulsa,  Oklahoma 

Mr.  B.  F.  Rummer field 

Geomap  Corporation 

Dallas,  Texas 

Mr.  B.  Souders 

Geophysical  Associates  International 

Houston,  Texas 

Mr.  L.  L.  Net  tie ton 

Lockwood  Kessler  &  Bartlett  Inc. 

Syosset,  New  York 

Mr.  D.  A.  MacFayden 

Mandrel  Industries,  Inc. 

Houston,  Texas 

Mr.  I.  Cantwell 

Marine  Resource  Consultants 

Santa  Monica,  California 
Mr.  J.  B.  Gustavson 
Mr.  R.  V.  Herron 
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Mellonics  Dlvlslon/Lltton 

Montery,  California 

Mr,  W.  C.  Woodworth 

Ocean  Science  &  Engineering,  Inc. 

Bethesda,  Maryland 

Mr.  T.  Chamberlain 
Mr.  L.  L.  Brundred,  Jr. 

Ocean  Systems,  Inc. 

Arlington,  Virginia 
Mr.  E.  A.  War dwell 

Petroleum  Information  Corporation 

Denver,  Colcrado 
Mr.  R.  Kietsch 

Science  Engineering  Associates 

San  Marino,  California 
Dr.  L.  Skjelbreia 

Teledyne  Exploration 

Houston,  Texas 

Mr.  N.  A.  Moore 
Mr.  W.  H.  Leuhrmann 

Tetra  Tech,  Inc. 

Pasadena,  California 
Mr.  S.  0.  Patterson 

Edgar  Tobin  Aerial  Surveys,  Inc. 

San  Antonio,  Texas 
Mr.  L.  A.  Ulmer 

United  Geophysical  Company 

Pasadena,  California 
Mr.  R.  Peterson 
Mr.  M.  Dobrin 


Western  Geophysical  Company 
Houston,  Texas 

Mr.  C.  H.  Savig 

International  Telephone  &  Telegraph 
Nutley,  New  Jersey 
Mr.  C.  H.  Elbert 

The  Dow  Chemical  Company 
Midland ,  Michigan 

Mr.  C.  M.  Shigley 
Mr.  D.  E.  Yanka 
Mr.  William  Coffey 
Mr .  Morrison 
Mr.  Schair.br a 
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f  FISHING 
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Bureau  of  Commercial  Fisheries 
Washington,  D.C. 

Mr.  A.  Pruter 

Dr.  J.  L.  Chamberlin 

Mr.  J.  Johnson 

Mr.  P.  Sund 

Mr.  J.  Kilhonen 

Mr.  L.  Stringer 

Mr.  R.  Wilson 

Mr.  Mitchell  G.  Hanovan 

Mr.  Philip  R.  Nelson 

Mr.  James  Johnson 

Mr.  Joseph  E.  King 

Branch  of  Economics 
Mr.  Waltpr  H.  Stolting 

Branch  of  Foreign  Fisheries 
Mr.  Joseph  Pileggi 

Arlington,  Virginia 
Mr.  Charles  H.  Lyles 
Mr.  William  Mitchell 

Ann  Arbor,  Michigan 
Mr.  William  F.  Carbine 
Dr.  George  Y.  Harry 
Mr.  Herbert  Allen 
Mr.  John  C.  Carr 
Mr.  James  B.  Reynolds 

Beaufort,  North  Carolina 
Dr.  K.  A.  Henry 

Tropical  Tuna  Laboratory 

Miami,  Florida 
Mr.  L.  Johnson 
Mr.  Peter  Wilson 
Dr.  Merton  C.  Ingham 

St.  Petersburg  Beach  Biological 
Laboratory 

St.  Petersburg  Beach,  Flordia 
Mr.  Francis  Mitchell 
Mr.  Jim  Sykes 


Bureau  of  Commercial  Fisheries  Cont'd 

St.  Petersburg,  Florida 
Mr.  Seton  H.  Thompson 

Biological  Laboratory 

Woods  Hole,  Massachusetts 
Dr .  H .  Graham 

Gloucester,  Massachusetts 
Mr.  J.  Gharrett 
Mr.  K.  A.  Smith 

Boothbay  Harbor,  Maine 
Dr.  G.  Ridgeway 
Mr.  K.  Sherman 

Fisheries  Marketing  Office 

New  Orleans,  Louisiana 
Mr.  E.  J.  Barry 

Galveston,  Texas 
Mr.  Richard  Berry 
Mr.  Reed  Armstrong 

Ocean  Research  Laboratory 

Stanford,  California 
Dr.  E.  Sette 
Mr .  T .  Saur 
Mr .  L .  Eber 

La  Jolla,  California 
Dr.  G.  Flittner 
Dr.  Ahlstrom 

Seattle,  Washington 
Dr.  Bruce  McAllister 
Dr.  Gerald  B.  Collins 
Mr.  Donald  Johnson 
Mr.  Glude 

Bureau  of  Sport  Fisheries  and  Wildlife 
Washington,  D.C. 

Mr.  Paul  Thompson 
Mr .  Bruce  Kimsey 
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Sandy  Hook  Marine  Laboratory 
Highlands,  New  Jersey 
Dr.  L.  A.  Walford 
Mr.  J.  Clark 

Tiburon,  California 
Mr.  Paul  Meilii.g 

Environmental  Science  Services 
Administration 

Environmental  Data  Service 

Silver  Spring,  Maryland 
Mr .  Leonard  Bosin 

Naval  Oceanographic  Office 

Suitland,  Maryland 

Mr.  A.  R.  Gordon,  Jr. 

Fleet  Numericax  Weather  Facility 

Monterey,  California 

Captain  Paul  Wolff 
Dr.  Tavio  Laevastu 
Mr.  Stevens 

ASWEPS 

Washington,  D.C. 

Mr.  Raymond  McGough 
Dr.  Richard  W.  James 

Louisiana  Wildlife  &  Fisheries 
Commission 

New  Orleans,  Louisiana 
Mr .  Summers 

Atlantic  States  Marine  Fisheries 
Commission 

Tallahassee,  Florida 
Mr.  Ernest  Mitts 


Pacific  Marine  Fisheries  Commission 
Portland,  Oregon 

Mr.  Leon  A.  Yerhoeven 

Oregon  State  Fish  Commission 
Portland,  Oregon 
Dr .  Kruse 

Inter-American  Tropical  Tuna  Commission 
Fishery  Oceanography  Center 
La  Jolla,  California 
Dr.  John  Kask 
Mr.  Clifford  Peterson 
Mr.  Craig  Orange 

State  of  Maine 

Department  of  Sea  and  Shore  Fisheries 
Boothbay  Harbor,  Maine 
Mr.  P.  Goggins 

Gloucester  Fisheries  Extension 
Gloucester,  Massachusetts 
Mr.  Charles  Martin 

Whiting  Association 
Gloucester,  Massachusetts 
Mr.  R.  Kershaw 

State  of  California 
Department  of  Fish  and  Game 
Terminal  Island,  California 
Mr.  H.  Clemens 
Mr.  W.  Craig 

Southeastern  Fisheries  Association 
Tallahassee,  Florida 
Mr.  Robert  Jones 

Henderson  Portion — Pac 
Coral  Gables,  Florida 
Mr.  Marvin  Rosen 


Florida  Board  of  Conservation 
St.  Petersburg  Beach,  Florida 
Mr .  Edward  Joyce 


Mr.  Martin  A.  Moe  Liberty  Fish  &  Oyster  Company 

Galveston,  Texas 

International  Pacific  Halibut  Mr.  R,  T.  Anderson 

Commission 

University  of  Washington 
Seattle,  Washington 

Dr.  Richard  Whitney 
Mr.  F.  Reward  Bell 
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Seiners'  Association 
Seattle,  Washington 

Mr.  W.  G.  Saletic 

Van  Camp  Sea  Food  Division 
Terminal  Island,  California 
Mr.  Gordon  Broadhead 
Mr.  Frank  Alverson 
Mr.  Charles  Peckham 
Dr.  Wilbert  McLeon  Chapman 
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FEDERAL,  STATE,  AND  REGIONAL  PLANNING  AND  MANAGEMENT 


Federal  Water  Pollution  Control 
Administration 
Washington,  D.C. 

Mr.  J.  McDermott 
Mr.  E.  Jensen 
Mr .  S .  Conger 
Mr.  X.  A.  Wastler 
Mr.  Phillip  Taylor 

Garden  Grove,  California 
Mr.  John  C.  Merrill,  Jr. 

U.S.  Corps  of  Engineers 
Los  Angeles,  California 
Mr.  Robert  L.  Harris 
Mr.  J.  A.  Benson 
Mr.  W.  E.  Reece 

State  of  New  York 
Department  of  Conservation 
Ronkonkoma,  New  York 

Dr.  David  Wallace 

State  of  Maryland 

Board  of  Natural  Resources 

Annapolis,  Maryland 

Mr.  Ralph  C.  Hammer 

Department  of  Chesapeake  Bay  Affairs 
Annapolis,  Maryland 

Mr.  George  J.  Murphy 

State  of  Massachusetts 
Governor's  Conference  on  Massachusetts 
Stake  in  the  Ocean 
Boston,  Massachusetts 

Coastal  Plains  Regional  Commission 
Washington,  D.C. 

Mr.  J.  McDonald  Wray 

Center  for  Great  Lakes  Studies 

11th  Conference  on  Great  Lakes  Research 

Milwaukee,  Wisconsin 


Louisiana  State  Geological  Survey 
Baton  Rouge,  Louisiana 
Mr.  L.  W.  Hough 

Louisiana  State  Mineral  Board 
Baton  Rouge,  Louisiana 
Mr.  J.  P.  Spillers 

Gulf  States  Marine  Fisheries  Commission 
New  Orleans,  Louisiana 
Mr.  J.  Colson 
Dr.  T.  Ford 

State  of  Florida 
Board  of  Conservation 
Tallahassee,  Florida 

Mr .  Kenneth  Woodburn 

Gulf  Universities  Research  Corp. 

College  Station,  Texas 

Dr.  Peter  C.  Badgley 

State  of  Texas 
Land  Commission 
Austin,  Texas 

Mr.  J.  M.  Howard 
Mr.  J.  Gibeson 

State  of  Texas 
Railroad  Commission 
Austin,  Texas 

Mr.  G.  Singletary 
Mr.  P.  Nance 

State  of  Washington 
Oceanographic  Council 
Seattle,  Washington 
Captain  G.  Evans 

State  of  Oregon 

Governor's  Oceanographic  Committee 
Oregon  State  University 
Corvallis,  Oregon 

Dr.  John  Byrne 
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State  of  Oregon 
The  Governor’s  Office 
Committee  on  Natural  Resources 
Salem,  Oregon 

Mr.  Kessler  Cannon 

State  of  California 
Water  Resources  Control  Board 
iacramento,  California 
Mr.  P.  R.  Bonderson 
Mr.  Luther  Gulick 
Mr.  Paul  L.  Clifton 

Los  Angeles  Regional  Water  Quality 
Control  Board  No.  4 
Los  Angeles,  California 
Mr.  Ronald  G.  Hansen 

San  Diego  Regional  Water  Quality 
Control  Board 
San  Diego,  California 
Mr.  Dennis  O'Leary 

State  of  California  Resources  Agency 
Department  of  Conservation 
Sacramento,  California 
Mr.  Ed  Gladish 
Mr.  Ed  Ehlers 

State  of  California  Resources  Agency 
Department  of  Harbors  and  Watercraft 
Mr.  John  S.  Habel 

State  of  California 
Department  of  Public  Works 
Division  of  Highways,  Bridge  Dept. 
Sacramento,  California 
Mr.  R.  J.  Ivy 

State  of  California 
Department  of  Public  Works 
Division  of  Bay  Toll  Crossings 
San  Francisco,  California 
Mr.  T.  G.  Bertken 


State  of  California 
Department  of  Public  Works 
Transportation  Agency 
Sacramento,  California 

Mr.  H.  E.  Mulholland 

California  State  Lands  Commission 
Sacramento,  California 
Mr.  Jim  Schenk 
Mr.  F.  Hortig 

State  of  California 

Coordinating  Council  for  Higher  Education 
Sacramento,  California 

Dr.  Russell  L.  Riese 

State  of  California 
Governor's  Advisory  Commission  on 
Ocean  Resources 
Sacramento,  California 

Col.  T.  R.  Gillenwaters 

State  of  California 
Department  of  Conservation 
Division  of  Oil  and  Gas 
Sacramento,  California 
Mr.  F.  E.  Kasline 

State  of  California 
Division  of  Mines  and  Geology 
Sacramento,  California 
Mr.  J.  R.  Evans 

State  of  California 
Advisory  Commission  of  Marine  and 
Coastal  Resources  and  Interagency 
Council  on  Ocean  Resources 
Sacramento,  California 
Captain  John  Dolan 

State  of  California 
Division  of  Mines  and  Geology 
San  Francisco,  California 
Mr.  R.  M.  Stewart 

San  Francisco  Bay  Conservation  and 
Development  Commission 
San  Francisco,  California 
Mr.  Joseph  E.  Bodovitz 
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RESEARCH 


Department  of  Defense 

Defense  and  Research  Engineering 

Pentagon 

Washington,  D.C. 

Captain  H,  R.  Tom  O’Neil 

Naval  Undersea  Research  and 
Development 
Pasadena,  California 
Dr.  Halley  Wolfe 
Mr.  Yofshida  Igarashi 
Mr.  Tom  Cooke 
Mr.  Frederick  Fehl 

San  Diego,  California 
Dr.  George  Anderson 
Dr.  E.  L.  Anderson 
Dr.  Wilbur  Watson 

Naval  Oceanographic  Office 
Research  and  Development  Department 
Washington,  D.C. 

Mr.  J.  J.  Schule,  Jr. 

Mr.  Ridley 

Department  of  the  Interior 
Office  of  Saline  Water 
Washington,  D.C. 

Dr.  Caley 
Mr.  Pruelt 
Dr.  Milton  Sachs 
Dr.  Hunter 

Bureau  of  Mines 
Office  of  Mining  Research 
Mr.  J.  E.  Hall 
Mr.  James  Hill 

ESSA  Environmental  Research  Laboratory 
University  of  Miami 
Coral  Gables,  Florida 
Mr.  Rosenthal 
Mr.  Mi . ler 


Bureau  of  Commercial  Fisheries 
Fishery-Oceanography  Center 
La  Jolla,  California 

Dr.  A.  R.  Longhurst 
Dr.  F.  Hester 

Geological  Survey 
Washington,  D.C. 

Mr.  J.  I.  Tracey 
Mr.  E.  A.  Finley 

Baton  Rouge,  Louisiana 
Mr.  P.  H.  Jones 

New  Orleans,  Louisiana 
Mr.  Gayle  A.  Oglesby 

Office  of  Marine  Geology  &  Hydrology 
Menlo  Park,  California 
Mr.  P.  D.  Snavley 
Mr.  E.  Lathrom 
Mr.  E.  Clifton 
Mr.  W.  A.  Lowry 

National  Aeronautics  and  Space 
Administration 
Manned  Spacecraft  Center 
Houston,  Texas 

Mr.  E.  0.  Zeitler 
Mr.  S.  L.  Whitley 


Earth  Resources  Program 
Washington,  D.C. 

Mr.  T,  A.  George 

Atomic  Energy  Commission 
Division  of  Biology  and  Medicine 
Washington,  D.C. 

Dr.  C.  L.  Osterberg 
Dr.  N.  Cutshall 
Mr .  J .  J .  Davis 
Mr.  Arnold  Joseph 

Environmental  Science  Services 
Administration 

Pacific  Ocean  Research  Laboratory 
Seattle,  Washington 
Mr.  R.  Reed 
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Atlantic  Oceanography  Laboratory 
Miami,  Florida 

Dr.  H.  B.  Stewart,  Jr. 

Mr.  G.  PeUar 
Mr.  L.  Butler 
Dr.  B.  Lettau 
Dr.  G.  Keller 
Mr.  B.  D.  Zetler 
Mr.  W.  Shinners 

National  Council  on  Marine  Resources 
ar.d  Engineering  Development 
Washington,  D.C. 

Dr.  A.  B.  Joseph 

Committee  on  Marine  Research, 
Education  and  Facilities 
Washington,  D.C. 

Dr.  Edwin  B.  Shykind 

Smithsonian  Institution 
Washington,  D.C. 

Dr.  J.  E.  Wallen 
Dr.  William  Aron 

Museum  of  Natural  History 
Dr.  Donald  Squires 

Lamont-Doherty  Geological  Observatory 
Palisades,  New  York 
Dr.  A.  W.  H.  Be 
Mr.  D.  Tolderlund 
Dr.  A.  McIntyre 
Dr.  Uri  Fehr 
Mr.  C.  Windsch 
Dr.  James  R.  Heirtzler 
Dr.  J.  L.  Worzel 

Batelle  Memorial  Institute 
W.  S.  Clapp  Laboratories 
Duxbury,  Massachusetts 
Dr.  j.  W.  Blake 


Woods  Hole  Oceanographic  Institution 
Woods  Hole,  Massachusetts 
Dr.  M.  Rosenfeld 
Dr.  J.  Gordon 
Dr.  Arthur  E.  Maxwell 
Dr.  K.  0.  Emery 
Dr.  Elazar  Uchupi 
Dr.  V.  T.  Bowen 
Dr.  J.  C.  Hathaway 
Dr .  C .  Bowin 
Dr.  F.  Webster 
Miss  P.  Schroeder 
Mr.  A.  R.  Miller 
Miss  Elizabeth  T.  Bruce 
Mr.  Jess  Stanbrough 
Mr.  B.  S.  Richmond 


Deep  Submersible  Engineering  & 
Operations  Section 

Mr.  E.  P.  Omohundro 

Data  Library 

Mr.  W.  M.  Dunkle 

Scripps  Institution  of  Oceanography 
La  Jolla,  California 
Dr.  W.  Nierenberg 
Dr.  Joseph  R.  Curray 
Dr.  Robert  S.  Arthur 
Mr.  Joseph  L.  Reid 
Dr.  William  R.  Riedel 
Dr.  Richard  Rosenblagg 
Dr.  Myrl  C.  Hendershott 
Dr.  W.  Munk 

American  Geological  Institute 
Washington,  D.C. 

Mr.  Foster  D.  Smith,  Jr. 

Johns  Hopkins  University 
Baltimore,  Maryland 

Dr.  Donald  W.  Pritchard 
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Long  Island  University 
Graduate  Department  of  Marine  Science 
Long  Island,  New  York 
Dr.  W.  I.  Burke 
Mr.  J.  R.  Welker 
Dr.  H.  W.  Moeller 
Dr.  A.  Siegel 
Dr.  Phyllis  Cahn 

New  fork  University 

Department  of  Meteorology  &  Oceanography 
Brox,  New  York 

Dr.  W.  J.  Pierson 
Professor  A.  D.  Kirwan 
Mr.  G.  McNally 

Cornell  University 
Ithaca,  New  York 
Dr.  J.  Barlow 

Virginia  Institute  of  Marine  Science 
Gloucester  Point,  Virginia 
Dr.  W.  S.  Hargis,  Jr. 

Dr.  E.  B.  Joseph 
Dr.  J.  L.  Wood 
Mr.  J.  Norcross 
Mr.  F.  Wojcak 

University  of  Rhode  Island 
Graduate  School  of  Oceanography 
Kingston,  Rhode  Island 
Dr.  W.  Sturgis 
Mr.  S.  0.  Hale 
Captain  T.  Murphy 
Dr.  S.  Saila 
Dr.  J.  A.  Knauss 
Dr.  Richard  T.  Hill 

Institute  of  Marine  Science 
University  of  Miami 
Miami,  Florida 

Dr.  F.  Millero 
Mrs.  J.  Rompf 

University  of  Southern  California 
Los  Angeles,  California 

Professor  D.  S.  Gorsline 


Louisiana  State  University 
Baton  Rouge,  Louisiana 
Mr.  Leo  W.  Hough 
Mr.  Charles  0.  Durham 
Mr.  Milton  B.  Newton,  or. 

Mr.  Harold  Kansas 
Mr.  W.  G.  Mclntire 
Mr.  Paul  H.  Jones 

Northwestern  University 
Evanston,  Illinois 

Professor  William  C.  Krumbein 

University  of  Texas 
Austin,  Texas 

Dr.  Peter  L.  Flawn 
Dr.  Allen  J.  Scoti. 

University  of  Washington 
Seattle,  Washington 
Dr.  R.  G.  Fleagle 
Dr.  J.  C,  Kelley 
Dr.  K.  Banse 
Dr.  G.  J.  Paulik 

Oregon  State  University 
.Corvallis,  Oregon 
Dr.  Forester 
Dr.  H.  C.  Curl,  Jr. 

Dr.  Ncshyba 
Dr.  S.  Pond 

Marine  Research  Laboratory 
Tiburon,  California 

Mr.  M.  J.  Cruickshank 
Mr.  '.  D.  Hess 
Mr.  J.  Padan 
Mr.  D.  Stephenson 
Mr.  J.  G.  Thompson 

University  of  California  at  Irvine 
Department  of  Organismic  Biology 
Irvine,  California 

Professor  Peter  Dixor. 

Wolf  Research  and  Development  Corp. 
Bladensburg,  Maryland 

Mr.  William  A.  Creager 
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PUBLIC  AT  LARGE 


State  of  California 
Department  of  Parks  &  Recreation 
Sacramento,  California 
Mr.  Elmer  Aldrich 
Mr.  L.  E.  Spharler 
Mr.  Robert  G.  Bates 

Power  Squadron 
Santa  Monica,  California 
Mr.  Donald  Manning 

Aquatic  Center 
Newport  Beach,  California 
Mr.  Ronald  Merker 

National  Science  Teachers'  Association 
Washington,  D.C. 

Dr.  Albert  F.  Eiss 
Mary  E.  Hawkins 

Bureau  of  Outdoor  Recreation 
Washington,  D.C. 

Dr.  Roth  Netherton 
Mr.  Charles  Hudson 
Mr.  W.  Spitzer 

National  Park  Service 
Washington,  D.C. 

Dr.  Robert  Linn 
Mr.  0.  L.  Wallis 

The  Wildernw? •;  Society 
Washington,  D.C. 

Mr.  Stewart  M.  Brandborg 
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WORLD  AND  NATIONAL  DATA  CENTERS 


National  Oceanograpaic  Data  Center 
Washington,  D.C. 

Dr.  Thomas  Austin 

Mr.  J.  Churgin 

Mr.  A.  Bargeski 

Mr.  R.  V.  Ochinero 

Mr.  W.  L.  Molo 

Mr.  Harold  Dubach 

Mrs.  j .  M.  Bee shad 

Mr.  Benjamin  S.  Richmond 

Mr.  Thomas  Winterfeld 

World  Data  Center  A 
Palisades,  New  York 

Mrs.  Sandra  Ward 

U.S.  Lake  Survey 

Gree.  Lakes  Regional  Data  Center 
Detroit,  Michigan 

Mr.  Ronald  J.  Walton 
Mr.  A.  W.  Hodson 

Smithsonian  Oceanographic  Sorting 
Center 

Miss  Betty  J-  Landrum 
Dr.  L.  Knapp 

Environmental  Science  Services 
Administration 
Environmental  Data  Service 
Silver  Spring,  Maryland 
Dr.  Woodrow  Jacobs 


ESSA 

Environmental  Data  Service 
National  Weather  Records  Center 
Asheville,  North  Carolina 
Mr.  Ke.th  D.  Butson 
Mr.  William  Haggard 
Mr.  Grady  McKay 
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NAVAL  PLANNER  AND  OPERATOR 


MARINE  DATA  QUESTIONNAIRE 


Part  I  -  Needs  of  Data  Service  Customers 


Phase  II  of  National  Data  Program  for 
the  Marine  Environment 


System  Development  Corporation 
2500  Co] orado  Avenue 
Santa  Monica,  California  90k0 6 


^.iiy  31,  15o9 


TM -4023/005/00 


MAKIIIE  DATA  QUESTIONNAIRE 


April  1968 


Section 

A 

B 

C 

D 

E 


Subject 

General  Information 
Data  Use/Needs 
Data  Collection 
Data  Flow  Process 
Data  Service  Economics 


Attachment  A  -  Partial  List  of  Data  Types 
Attachment  B  -  Data  Formats 


NOTES : 


1,  Daily  sea  reports  are  not  dense  enough  in  coverage;  therefore  data  grouped 
for  a  longer  time  period  are  used  to  provide  sufficient  coverage  to  permit 
analysis. 

2.  Major  problem  is  getting  all  stored  data  together  chronologically.  It  is 
stored  geographically,  or  according  to  cruise— not  chronologically. 


3.  Data  are  not  available  in  depth  from  sparsely  travelled  regions. 


i 
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MARINE  DATA  QUESTIONNAIRE 


A.  GENERAL  INFORMATION 

1.  Date  1968 _ 5  _ 1 _ 

Year  M™ith  Day 

2.  Interviewer  _ _ _ __ _ _ 

3.  Time  Started  13 3 q  _  Time  Completed  1600 _ 

4.  Interviewee  Name  _ _ _ _ _ _ 

Marine  Science  Dept. 

5.  Title  Evaluation  Group  Head-ASWEPS  Oceanographic  Prediction  Div. 

6.  Phone  Number  _ _ 

7 .  Organization  Name  NAV0CEAN0  (U.S.  Naval  Oceanographic  Office) 

8.  Address  Building  160  WNY 


9.  Organization  Mission  and  Goals 

Development  of  techniques  to  predict  acoustic  ranges  from  synoptic 
thermal  ocean  date  This  is  used  for  ASWEPS.  Development  of  Ice 
Prediction  techniques  (another  group). 


10.  Organization  Functions 

1)  Techniques  for  Acoustic  Range  Prediction. 

2)  Preparation  of  thermal  charts,  graphs,  etc.,  predicting  acoustic  ranges. 

3)  Preparation  of  ICG  Prediction  Charts. 


Prepares  products  for  Fleet  use. 
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Which  of  the  following  categories  describe  the  organization's  current  (c) 
activities?  Projected  (P)  activities? 


11. 

RESOURCE  DEVELOPMENT 

27. 

X 

OCEANOGRAPHIC  PREDICTION 

12. 

Mineral 

28. 

MAP  and  CHART  PREPARATION 

13. 

Petroleum 

29. 

X 

APPHED  RESEARCH 

14. 

Chemical 

30. 

BASIC  RESEARCH 

15. 

Food 

31. 

Physical  Oceanography 

• 

Drug 

32. 

Chemical  Oceanography 

17. 

Other  (specify 

33. 

Biological  Oceanography 

34. 

Geology  &  Geophysics 

18. 

ENGINEERING 

35. 

Air-Sea  Interaction 

19. 

Marine 

36. 

Other  (specify) 

20. 

General  Ocean 

21. 

Coastal 

37. 

LEGAL 

22. 

CONSERVATION 

38. 

X 

DEFENSE  and  SPACE 

23. 

PFCRVATTON 

39. 

DATA  CENTER 

24. 

HEALTH  and  WELFARE 

40. 

INSTRUMENT  DEVELOPMENT 

• 

UN 

OJ 

X  TRANSPORTATION 

4i. 

EQUIPMENT  DEVELOPMENT 

26. 

X  SYNOPTIC  OCEANOGRAPHY 

42. 

OTHER  (specify 

43.  Copy  of  organization  chart  showing  names  of  departments  and  department 
heads,  and  the  relationship  each  department  has  in  the  organization's 

marine  operations.  gee  Naval  Oceanographic  Office  desk  list. 

(03)  Oceanography  -  Capt.  Treadwell 
l30)  Marine  Science  Dept.  -  A.  R.  Gordon 
i3400)  Oceanographic  Prediction  Division  -  R.  J.  McGough 
(3405)  Evaluation 

44.  Additional  description  of  organization  (including  size)  and  interests 
(including  geographic  areas). 

Approximately  86  people  -  Oceanographic  Prediction  Division 

Arctic  )  Ice  prediction 
Antarctic  ) 


Western  North  Atlantic  only  for  ASWEPS 
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Indicate 

whether 

the  following  pertains . 

45.  __ 

I _ _ 

Collector  of  marine  data 

46.  _ 

X 

User  of  marine  data 

47.  _ 

X 

Processor/disseminator  of  marine  data  (data  center) 

48. 

X 

Disseminator  of  marine  data 

Are  there  limitations  on  the  collection,  use,  processing  or  dissemination 
of  data?  If  so  explain  below, 

49.  Political,  (e.g.,  limitations  on  extent  of  data  collection  and  processing 
activity  due  to  agency  charter.)  Limited  to  Western  North  Atlantic- 

except  for  ice  predictions. _ _  _ 


50.  Legal,  (e.g.,  restrictions  on  the  placement  of  buoys  in  traveled  sea 
lanes.)  Hone _ 


pi.  economic ,  (e.g.,  budget  limitations;  data  processing  equipment 
too  costly.)  _ pone _ _ 


52.  Technological,  (e.g.,  data  processing  technology  not  sufficiently 

advanced  to  solve  data  handling  problems . )  _ 

None 

53.  Physical,  (e.g.,  data  processing  workload  exceeds  capacity  of 

available  equipment. )  pone  _ _ 


54.  Other  (specify)  _ None 


55.  Have  prior  studies  concerning  data  management  been  made  by  the 

organization?  No _  If  so,  are  they  published?  _ - 

Are  they  available  to  SDC?  - _  Identify  them  and  the  sources 

for  obtaining  them.  ’ 


I 

l 
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56.  What  are  the  current  plans  of  the  organization  concerning  data 
management?  If  available  in  printed  form,,  is  a  copy  available  to 
SDC?  _  If  not  printed,  provide  a  description  here. 

Doesn't  know  of  any  data  management  plans 


57.  Is  interviewee  aware  of  new  sampling  programs,  instruments,  or  systems 


now  under  development  which  will  provide  additional  data  in  large 
volume  in  the  future?  If  so,  describe  and  estimate  the  volume  and  the 
time  when  this  volume  will  occur. 

Type 

Volume 

Time 

Monster  3uoy  Program 

Large 

Near  future 

Exnendable  STD 

Large  Volume 

Hasn't  been  proven  vet,  under  study 

ART  (digitizing 

Large 

Under  study 

58.  Is  interviewee  aware  of  potential  needs  for  data  that  might  place  new 
or  increased  requirements  on  current  data  services?  If  so,  describe 
and  estimate  the  changes  and  the  time  when  they  will  occur. 

Just  normal  additions  of  data.  All  instruments  will  be  going  deeper 
in  next  5 "10  years. 

Expect  more  wave  data  and  ice  data  from  satellites. 

59.  Are  data  exchanged  with  or  needed  from  other  countries?  If  so,  which? 

Type  Organization 

ru.  ESSA 


Data 

ice 


Country 


Excii&nged  01  Needed 
needed 
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60.  What  types  of  regular  data  publications  are  needed?  (Example: 

bibliographies,  progress  status  reports,  work  in  process,  cruises 

planned,  etc.)-rT0ne>  interested  only  in  Synoptic  Data 

Data  Type  Peport  Form  How  Often?  From  What  Organization? 

Requires  very  little  historical  data  -  have  been  working  with  ASWEF3  for 
over  five  years  and  keeps  track  of  daily  synoptic  data.  II0DC  keeps  the 
records  for  ASUEPS  as  this  information  was  turned  over  to  NODC  when  NODC 
started.  Sometimes  goes  to  NODC  and  physically  finds  raw  data  (backlog  to  be 
reduced)  and  reduces  it  when  required. -  - 


6l.  What  is  the  organization's  system  (either  automated  or  manual)  for 
document,  indexing,  storage,  and  retrieval?  Is  the  index  system 
documented?  y0  If  so,  are  copies  available  to  SDC  for  loan  or 
retention?  y  Identify  them  and  the  sources  for  obtaining  them. 

Data  is  received  at  NODC  and  is  logged  on  microfilm. 

Data  is  read  from  microfilm  when  required  and  that  not  microfilmed  is 
manually  dug  out  of  storage. 


62.  Tndicatc  the  interviewee's  appraisal  of  the  number,  size,  and  identity  of 
-her  organizations  with  overlapping  or  similar  areas  of  interest. 

]  )  Works  well,  with  FUC-Ncrfolk, 

f)  The  ASUEPS  Grouu  at  Norfolk  andwith  3)  FNWF,  Monterey. 

!l)  DCF  interested  in  synoptic  tem.  salinity 
3)  ESS A  interested  in  synoptic  temp,  salinity 


6)  Coast  Guard  synoptic  Ice 
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C.  DATA  COLLECTION 


Organization  ASWEPS -NAVOCEANO  Individual  Furnishing  Information 

-  Name  Title  Evaluation 


Item 

Current  Method 

Projected 

Method 

1. 

"  (a) 

Purpose  of  Data  Collection  v  ' 

(e.g.,  Biological  Survey) 

Ac oust! 
Ice  Pre 

:  Predic 
liction 

;ion 

2. 

Duration  of  Collection  Activity 
(e.g.,  Jan  -  Mar  1968) 

Acousti 
Ice  (se 

:  (all  y 
asonai) 

iar) 

3. 

Geographic  Area  of  Survey  (e.g., 

N.  Pacific) 

N.W.  At 
Artie  A 

Lantic 

itartic 

4. 

Data  Type  (per  Attachment  A)^ 

5- 

Data  Format  (per  Attachment  B) 

6. 

Method  of  Collection 

a)  Sensor  or  Instrument 

(e.g.,  Nansen  Cast,  HT,  etc.) 

b)  Time/Space  Distribution  of  Data 
(i.e.,  synoptic  or  time  series) 

Airborn 
1  (AT.i) 

SST  (Cl 

Salinit 

5  Radi at 
FT  (Ba 

EM) 

f  (ocean 

Lon  ther 
thy) 

)  -  some 

a  1 

< 

fonster  1 
atellit  i 

7- 

Collection  Device  Manufacturer 
and  Model  No. 

— 

6. 

Platform  Used  (e.g.,  Ship,  Buoy 

Rig) 

Ship 

buoy 

a/c 

9. 

Frequency  of  Data  Surveys  by  Ship 
or  other  Collection  Platform 
(e.g.,  3  ner  year  average) 

_ 

10. 

Sample  Size  and  Frequency  of 
Sampling  (e.g.,  15BT  slides, 

6x/ day ) 

250  m 

all  sot 

per  day 

rces 

11. 

Daily  Period  of  Collection 
(e.g.,  1000  to  1400) 

— 

12. 

Frequency  of  Radio  Transmissions 
to  Shore  (e.g.,  A  ner  day) 

— 

13- 

Are  any  reports  on  data  held  for 
transmittal  until  reaching  port? 
Explain 

IATT,  ft 

en  maile 

i  to  noi 

C 

14. 

Time  required  for  Transmission  to 
Shore  Station  (e.g.,  £  5  hours) 

— 

15- 

1 

Local  Time  of  Transmission 
(e.g.,  1800) 

---- 

i 

16. 

Mode  of  Transmission  to  Shore 
Station  (e.g-,  Radio  teletype, 
Mailed  upon  reaching  shore,  etc.) 

(RATT) 

17. 

Quality  (i.e.,  Accuracy, 

Precision) 

Go  id 
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C-  DATA  COLLECTION  (cor.td) 


1  Projected 

Current  Method 

1  Method 

Volume  - 
presently 
Collected  and 
Estimated  future 
Collection  (e.g. 

1,000  Nansen 
Casts  per  Year) 


Preprocessing  Prior  to  Recording 
and  Storage?  How?  (e.g.  Sensor 
Instruments,  Computers,  Manual, 
etc. ) 


Classified? 


Proprietary? 


Who  uses  data? 


Remarks  About  Problems  in  Data 
Collection 


Hot  eno 


Does  organization  participate  In  cooperative  cruises  and  surveys  (local, 
state,  national,  international)?  _ no _ 

Are  examples  of  marine  data  types  collected  by  the  organizations  available 
to  SDC?  no  If  so,  identify  the  sources  for  obtaining  them. 
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D.  DATA  FLOW  PROCESS 

Fill  out  the  attached  Data  Flow  Summary  for  organizations  that  collect 
and  transmit  data  to  other  users. 

In  addition,  include  a  schematic  diagram  of  the  data  flow  from  this 
organization  to  other  organizations.  A  sample  Schematic  Data  Flow 
Diagram  is  provided  below. 

SCHEMATIC  DATA  FLOW  DIAGRAM 
COAST  GUARD  OCEANOGRAPHIC  DATA 


ICE  RETORTS 


REPORT 

DISTRIBUTION 


N/.VGCEANO 
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DATA  FLOW  SUMMARY 


Current  System  Projected  System 
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SCHEMATIC  DATA  FLOW  DIAGRAM 
ORGANIZATION  ALTERS  -  NAVOCEAIIO 


Transferred  into  classified 
Range  Data  by  Fleet 
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.  DATA  SERVICE  ECONOMICS 


Cost  and  user  benefit  indices  are  required  for  each  data  acquisition 
program  for  which  they  can  be  obtained,  Li '•-ted  below  are  some  tynical 
data  handling  acquisition  cost  elements.  Ascertain  the  organization's 
classification  (i.e.,  breakdown)  of  cost  items  and  expand  or  modify  the 
table  accordingly.  Where  actual  cost  figures  are  not  available,  approxi¬ 
mations  to  the  relative  costs  should  be  determined.  A  measure  of  the 
user  benefits  derived  from  each  cost  element,  or  other  suitable  acquisition 
or  service  factor,  should  be  indicated  using  any  convenient  units  such  as 
dollars  or  fraction  of  the  total  benefit,  or  simply  a  narrative  discussion. 


UHKHOHM 


COST  ELEMENT 

COST 

USER  BENEFIT 

.  • 

■SnfnSI 

Relative 

Total  Program 

100# 

Data  Collection 

Operation  of  Platform 
(people  and  equipment) 

Instrumentation  equipment 
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E.  DATA  SERVICE  ECONOMICS  (Continued) 

In  addition,  attempt  to  identify  any  efforts  Lhe  organization  may  be 
planning  for  the  purpose  of  establishing  a  data  base  ^or  its  marine 
activities.  Describe  those  below. 

None 
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ATTACHMENT  A 

PARTIAL  LIST  OF  BATA  TYPES 


Data  Normally  Recorded  Regardless  of  Measurements  Made 


Ship  Name 
Cruise 

Project  Manager 

Ship  Heading  and  Speed 

Time 


Geographical  Location 

Depth 

Sea  State 

Weather  Conditions 
Others 


Pressure 
*✓' Temperature 
Water  Density 

{✓'Horizontal  Current  Direction 
{✓"Horizontal  Current  Velocity 
{✓Vertical  Current  Velocity 
Tidal  Period 
Tidal  Height 
Internal  Tide 
;e  Length 
•✓Wave  Period 
•✓Wave  Height 
♦'•'Wave  Direction 

‘'''Swell,  Period  Height  and  Direction 
Surf  Conditions 

Chemical 

{✓Salinity 
s  Nutrients 
Nitrates 
Nitrites 
Phosphate 
Silicate 
Carbonate 
Sulphate 
Chloride 
Dissolved  Gas 
{/Oxygen 
Carbon  Dioxide 
Helium 
Ammonia 

Hydrogen  Sulfide 


Nansen  casts 
Wave  Surge 
Explosive  Waves 
Tsunami  Wave  Record 
Drift  Bottle  Position 
Long-Period  Oscillations 
{^Mechanical  BT 
^Expendable  BT 
{✓S-T-D 

Fresh  Water  Inflow 
Dye  Tracer  Concentration 
Sediment  Settling  Hate 
Water  Eh 

Seabed  Drifter  Position 
‘✓Internal  Wave  Parameters 
Others 


Radioactivity 
Oxygen  -18 
Carbon  -14 
Strontium  -90 

Metals  -  list  under  ’others’ 
Non-Metals  -  list  under  ’others’ 
Rare  Elements  (Rubidium,  Uranium) 
PH 

Alkalinity 

Acidity 

Particulate  Matter 
V itamins 

Dissolved  Organics 
Others 
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ATTACHMENT  A 
cont ’ d 


Biological 


Kingdom  -  Anlmalia,  Plant ae, 
Sub kingdom 
Phylum 
Class 
Order 
Genus 


Species 

^Phytoplankton 

^Zooplankton 

Bacteria 

Protozoa 


Algae 

Diatoms 

Rotifers 

Insects 

Crustacea 

Mollusca 

Coral 

Other  Invertebrates 

^Fish 

^/Marine  Mammals 
Photographs 
Specimens 
Fouling  Organisms 
Bioluminescence 


Protista 


Water  Color 
Biochemical  Analysis 
Pigment  Content 

Dissolved  and  Particulate  Organic  Carbon 
Sonar  Graphs 

Commercial  Fishing  Reports 
Sport  F 1  shin*'  Catch  Reports 
Fish  Tagging 
^Fish  School  Sightings 
Bird  Flock  Sightings 
Biological  Sound  Frequency 
Biological  Sound  Intensity 
Chlorophyll 
Bio-Assays 

Plankton  Tow  or  Trawl 
Type  of  Sampler 
Direction  of  Tow 
Depth  of  Tow 

Volume  of  Water  Strained 
Net  Condition 
Winch  Haulinr  Rate 
Collector 

Occurrence  of  Fish  Eggs  &  Larvae 
Others 


Geological  and  Geophysical 


Bottom  Samples 
Type  of  Dredge 
Sediment  Description 
Bottom  Heat  Flux 
Bottom  Photographs 
Sediment  Transport 
Sediment  Distribution 
Geochemistry 
Sedimentation 
Bathymetry 
Texture 
Composition 
Color 

Carbon  Content 
Carbonate  Content 
Biootratigraphlc  Age 
Subbottom  Seismic  Profiles 
Magnetic  Field 
Gravitational  Field 
Se  is  mo  grain  6 
Seismic  Velocities 


Seismicity 
Permeability 
Porosity 
Gamma 
S  P  Log 

Resistivity  Log 
Botton  Oxygen  Uptake 
Sediment  pH 
Sediment  Eh 
Seafloor  Volcano 
Location 
Size 

Seafloor  Guyot 
Location 
Depth 
Size 

Glaciolur.ic  Effects 
Drill  Cores 
Type  of  Corer 
Others 
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ATTACHMENT  A 
cont'd 


Meteorology 

^Air  Temperature 
«^Air  Pressure 
t^Wind  Velocity 
‘--'Wind  Force 
^Wind  Direction 
Humidity 

**  A  ttV  *  Cloud  Cover 

i.-'Solar  Radiation 
Air  Samples 
^Precipitation 

(/Weather  (Clouds:  Type,  Amount,  Fog, 
etc.) 


Ozone  Content 

Radiosonde  Observation  (wind  profile) 
Condensation 
Sunlight  Intensity 
Storm  Frequency 
Stprm  Severity 
^Cloud  Type 
^loud  Cover 
Visibility 
/^Insolation 
Others 


Pollution 


Pesticides 
Tetra  Ethyl  Lead 
Industrial  Chemicals 
Waste  Heat 
Radioactive  Waste 
Detergents 
Organic  Waste 
Biological  Oxygen  Demand 
Coliform  Bacteria 
Oil  -  Grease 

Acoustic  Properties 

►  Sound  Velocity 
Absorption 
Intensity 

Electrical  Properties 

Conductivity 
Dielectric  Constant 


Phenols 

Solids  -  Settleable 

Solids  -  Suspended 

Fecal  Coliform  Bacteria 

Fecal  Streptoccod  Bacteria 

Pathogens 

Viruses 

Organic  N'trogen 
Others 


Frequency 

Others 


Attenuation 

Others 
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ATTACHMENT  A 
cont ' d 


Optical  Properties 
Color 

Absorption 

Scattering 

Reflection 

Refraction 

Radiance 


Irradiance 

Polarization 

Transmission 

Attenuation 

^Transparency 

Others 


Sea  Ice 


►''Tee  Drift  Direction 
t^Tce  Drift  Speed 
f/Tce  Deterioration 
^Ice  Detection 

Engineering 

Engineering  Properties  of  Bottom 
Wet  Unit  .-.eight 
Specific  Gravity  of  Solids 
Water  Content 
Void  Ratio 
Saturated  Void  Ratio 
Porosity 
Liquid  Limit 
Plastic  Limit 
Plasticity  Index 
Liquidity  Index 
Co.  .press! or.  Index 
Compressive  Strength 
Cohesion 
Sensitivity 

Angle  of  Internal  Friction 
Activity 

Modulus  of  Elasticity 

Slump 

Stability 


! 


yg.ee  Concentration 
Iceberg  Shape 
Others 


Corrosion 
Coastal  Erosion 
Wave  Forces 
Wave  Run-up 

Wave  Refraction,  Reflection, 

Diff: action 

Mass  Flows 
Velocity- 
Force 
Density 
F re  ,uency 

Region  of  Occurrences 
Others 
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AWACHMHfT  A 

cont ' d 


Socioeconomic 

Ownership 

International  Treaties 
International,  National, 
Interstate  Negotiations  and 
Agreements 

Requirements  for  National  Defense 
Federal  Laws 
State  Laws 
Local  Laws 
Law  Enforcement 
Population 
Industrial  Output 
Water  Withdrawl 
Municipal 
Industrial 

Miscellaneous 


Marinas 

Recreation  Demand 
Port  Chargee 
Labor  Availability 
Transport  Availability 
Import  Tariffs 
Obstruction  Position 
Cables 
Pipelines 
Sunken  Wrecks 
Recreation  Areas 
Shipping  Lanes 
Restricted  Area  Boundaries 
Others 


Photographs 
Microwave  Images 
Unfrared  Images 


Television  Images 
Others 
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ATTACHMENT  B 
DATA  FORMATS 


Handwritten  or  printed  forms 
Scientific  Publications 
Technical  Reports 
/Magnetic  Tape,  Digital 
Magnetic  Tape,  Analog 
Paper  Tape 
Punch  Cards 

Listing  of  Descriptive  Data 
/Digital  Printout 
/Visual  Analog  Records 
Charts  or  Maps 

Specimens  (Biological,  Geological,  etc.) 

Photographs 

Infrared  Image 

Microwave  Image 

Microfilm 


Microfiche 

Other  (specify) 

V^RATT  (Radio  Teletype) 
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APPENDIX  C 


MARINE  DATA  SERVICE 
QUESTIONNAIRE 


(EXAMPLE) 
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1.  DATA  PRODUCT 


0.  Name  of  Data  Facility 


Oceanographic  Happing  Branch,  C&GS 


Name  of  Data  Product 

Contents 

Customers 
a.  Identity 


b.  Total  Sales 

c.  Location 
Geographic  Coverage 
Format 


Volume  per  issue 
Annual  No .  of  new  issues 


Frequency  of  reissuing 


Product  transmission 
Method  (mail,  teletype, 

etc . ) 


_ Actual _ 

Bathymetric  Maps  1:250,000 

Seabottom  depth  contours 

Oil  Co.,  Scientist,  Institute, 
Commercial  Fisherman,  Navy,  CGj 
Army,  Other  agencies,  State  & 
Local 

13,000  (FY1967) 

U.S.  Continental  Shelves  Users 

U.S.  Continental  Shelf 

C&GS  format.  Contours  in  meters 
(variable  interval)  scale 
1:250,000 

3,500 


Mail  and  over-the-counter 


Product  transmission  time  Up  to  1  week 
to  customer 

Costs 

a.  Direct  costs  compila-  $12-15, OOOissue  of  3,500 
t:.ion  &  reproduction 

Quality  Factors 

a.  Accuracy  +  1/4  mi.  (+1 

b.  Scale  1:250,000 

i;.  Resolution  Detail  1/2  mile 


+  1/4  mi.  (+1/16") 

1:250,000 

1/2  mile 


_ Desired _ 

1:62,500  (USGS  requested) 
1:24,000 


Out  to  1000  fathoms 


Basic  series  (1:250,000) 

160  map/5  years 

In  areas  of  changing  bottom  every 
10  years;  others  50  years.  Also 
depends  on  updating  for  data  in¬ 
adequacy. 

Same 

Computer  interrogation 


+  1/8  mi.  +  (1/32") 

1:62,500 

1/4  mile 


13.  Remarks 

Compatibility  (IHB  Con¬ 
ventional  mercator 


Transverse  mercator 


Includes  furnishing  of  data  by  data  centers 
(Listings  for  example). 


Interviewee : 


Date:  11/13/68 


July  31,  1969 


111-4023/005/00 


04 


II.  DATA  BASE 


0.  Name  of  Data  Facility  Oceanographic  Mapping  Branch 

1.  Name  of  Associated  Data  Product.  Bathymetric  Maps 

2.  Name  of  Data  Base.  Bathymetric  Data 

3.  Contfnts.  Corrected  soundings  &  positions 

4.  Geographic  Coverage.  Continental  Shelf 

5.  Organization  of  Data  Base  (hierarchy).  Registry  Number 

6.  Storage  Media.  Continuous  Profile  Record,  cloth-mounted  smooth  sheet 

7.  Volume  (number  of  entries).  100  smooth  sheets  in  branch;  12,000  in  vault 

8.  Collection  Date  of  Earliest  Entry.  1835 

9.  Frequency  of  Updating.  continous 

10.  Annual  Growth  Rate  (Additions-Purging) . 30  to  60  smooth  sheets/yr 


11.  Quality  Factors: 

a.  Accuracy. 

b.  Precision. 

c.  Environmental  Factors.* 

d.  Instrument  (s). 

e.  Platform  (s). 


) 

) 

) 

) 

j  See  Hydro  Manuals 

) 

) 

) 

) 

) 


12.  Data  Collector  or  Source  of  Data.  USC&GS  mostly  (95%)(1968)  U.  of  Wash,  Oil  Co. 

Some  Navy  &  Institutions  (5%JSI0,  LaMont,  Duke,  Ore. St./ 

13.  Format  (punch  cards,  magnetic  tape,  etc.;  try  to  obtain  copy  at  data  base  layout). 

Punch  cards  (after  1966)  6  smooth  sheet  format-see  Hydro  Manuals) 

14.  Processing  Operations  Performed  (computing,  file  maintenance,  retrieval,  etc.) 

File  maintenance-as  required;  retrieval  on  request-!  day  delay  from  vault. 

15.  Data  Collector  or  Source  of  Data.  Bathymetric  data-NAVOCEANO,  Institutions,  Inter¬ 
national  Halibut  Comm.,  BCF,  USGS,  Bureau  of  Mines,  Oil  companies. 

16.  Remarks:  Original  smooth  sheets  are  required  because  of  the  errors  induced 

in  photographic  reproduction.  Dimensionally  unstable.  Lack  of  color.  Some  proprietary 
data. 

*Sea  State,  Weather  etc.  Interviewee:  Date:  11/13/68 
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III.  Input  Data 

0.  Name  of  Data  Facility..  Oceanographic  Mapping  Branch 

1.  Name  of  Associated  Data  Base.  Bathymetric  Data 

2.  Name  of  Input  Data.  " 

3.  Contents.  Corrected  soundings  and  positions 

4.  Geographic  Coverage.  U.S.  continental  shelf 

5.  Form  of  Data  as  Received  at  Data  Facility  (core,  BT,  mag.  tape).  Smooth  sheet 

6.  Volume  per  Input.  1  smooth  sheet/input 

7.  Annual  Volume.  30  to  60/yr. 

8.  Date  of  Data  Collection.  June-Sept  '68- (Norton  Sound  Project  best  example) 

9.  Date  of  Receipt  at  Data  Facility.  Early  ’69  " 

10.  Date  of  Input  to  Data  Base.  Early  '69  " 

11.  Frequency  of  Receipt  at  Data  Facility.  Con't 

12.  Data  Transmission  Method  to  Data  Facility  (radio,  mail,  RATT,  etc.). Mail.  Standard 
verification  and  review  procedures 

13.  Quality  Control  (calibration,  editing,  etc.).  See  Hydro  Manuals 


14.  Quality  Factors. 

) 

) 

) 

) 

) 

) 

a. 

Accuracy 

b. 

Precision 

See  Hydro  Manuals 

c . 

Environmental  Factors* 

) 

) 

) 

) 

) 

d. 

Instrument  (s) 

e . 

Platform  (s) 

15.  Data  Collector  or  Source  of  Data,  USC&GS  ships  (95%);  Navy  &  Institutions  (5%) 

(Sanitized) 


16.  Remarks:  (Chevron)  Oil  Co.  Bathy.  data  on  magnetic  tape  available^  position.  of  towed 

platform,  not  depth  recorder  given. 

*Sea  State,  weather  etc. 


Interviewee: 


Date:  11/13/68 
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IV.  OTHER  INFORMATION 


0.  Name  of  Data  Facility. 
1.  a.  Sponsors, 
b.  Affiliations. 


Ocean  Mapping  Branch,  Marine  Chart  Division,  Hydrography  & 
Oceans ,  C&GS 


2.  Arrangements  for  Data  (product)  Exchange.  All  informal. 

a.  Federal.  Navy  (use  bathymetric  data  library)  only  in  area  of  activity 

b.  State  and  Local.  California  (State  Lands  Division)  also  other  states 

c.  Industry.  Exploratory  attempts  are  under  way  with  the  oil  companies  (Chevron) 

d.  Universities/Institutions.  S.I.O.,  Oregon  State,  Univ.  of  Washington,  Duke,  Woods  Hole 

e.  International,  suspended  due  to  lack  of  funds.  [I.H.B.  G.E.B.C.O.  collection 
sheets  -  1:1,000,000] 

f.  Data  Exchange  Format  Compatibility.  Standard  survey  sheet  format.  Projection 

incompatible  with  IHB 


3.  Equipment'  (computer,  tab.  equip.,  publication  equip.,  etc.).  Standard  cartographic 
instruments. 

4.  Space.  Increase 

5.  Number  and  Specialties  of  Personnel.  (Number  of  cartographers,  5;  supervisor  (Civil 
Engineer) ,  1 

6.  Personnel  Training  Programs  (related  to  data  management).  On  the  job  &  night  classes. 

7.  Planned  Future  Development  Activities. 

by 

a.  Personnel.  Increase /factor  of  5  or  6  for  5-year  1:250,000  mapping  series  (does  not 

include  GEBCO). 

b.  Equipment.  Needs  camera  in  division  to  reduce  scales.  Automate  plotting,  digitize 

present  holdings,  some  automated  contouring. 

c.  Data  Products.  Gravity  data,  magnetic  data,  sediment  sample  data  presented  on 

bathymetric  maps 

d.  Data  Bases  None 

«.  Data  Collection.  High-apeed  launches  &  multi-array  instrumentation. 


8.  Remarks:  (  7C  )presentation  of  seismic  data  is  also  being  considered.  (2)  Much  work  to  be 
done  in  making  arrangements 


Interviewee : 


Date:  11/11/68 


of  Data  Facility 
of  Data  Product. 
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<  APPENDIX  D 

I  PRIORITY  DAT*  AND  PRODUCT  DETERMINATION  TABLES 

j  (EXAMPLE) 

! 

I 

I 

[ 
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TABLE  D-i 

EVALUATION  OF  THE  CRITICALITY  OF 
DATA  FOR  NATIONAL  PURPOSES  AND  ASSESSMENT 
OF  UNFULFILLABLE  DATA  NEEDS 
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TABLE  D-2 

ENVIRONMENTAL  DESCRIPTIVE  PRODUCTS 
PRIORITY  DETERMINATION 


ENVIRONMENTAL  FORECASTING  PRODUCTS 
PRIORITY  DETERMINATION 


ENVIRONMENTAL  FORECASTING  PRODUCTS 
PRIORITY  DETERMINATION  (CONT'D) 


ENVIRONMENTAL  FORECASTING  PRODUCTS 
PRIORITY  DETERMINATION  (CONT'D) 
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